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Black women have recently been identified as the most educated demographic in 
the United States, and yet they are grossly underrepresented in engineering. They 
comprise 6.4 % of the U.S. population and only 0.72 % of engineering industry. 
Meanwhile, ???????????????????????????????????????????????????????????????????????????
maintain its prominence and leadership in a competitive global economy due to their 
contribution to maintaining and improving our infrastructures and standard of living. This 
significance to society has spawned national initiatives geared towards broadening 
participation in engineering. This research study was designed to explore the experiences 
of nine Black women engineers that have remained engaged in engineering for greater 
than ten years in order to better understand the factors that have contributed to their 
retention in the engineering workplace. This interpretative phenomenological analysis 
guided by social identity theory and intersectionality answers four research questions: 
How do Black women negotiate and make meaning of their engineering experiences? 
How do Black women develop and sustain their engineering identity throughout their 
engineering ????????? ??????????????????????????????????????????????????????????




competing ?????????????????????????????????????????????????????????????????????ce? The 
results of this study not only confirm the influence identity has on retention of Black 
women engineers but also reveals the implications of self-awareness (knowing who they 
were), agency (remaining true to that self), social-integration (surrounding themselves 
















1.1 The Problem 
 Black women are grossly underrepresented in engineering. They comprise 6.4% 
of the U.S. population, 1.2% of the engineering undergraduate enrollment, 0.77% of the 
engineering graduates, and only 0.72% of engineering industry (Falkenheim & Burrelli, 
2012; National Science Foundation, 2015; U.S. Census Bureau, 2014; Yoder, 2014). 
Even more disturbing, is that despite their achievement of completing an engineering 
degree, too few women are retained beyond five years of employment in engineering. 
Fouad & Singh (2011) found that 9% of women that graduated with engineering degrees 
never made it to industry employment after completing an undergraduate degree, and 
20% of women new hires that joined the engineering workforce left after just five years 
of participating in the workplace. ?????????????????????????????????????????????? ost 
educated group in the U.S.? by the National Center for Education Statistics (Helm, 2016). 
Black women reportedly have the highest percentage (9.7 percent) of enrollment in 
college than any other group, exceeding Asian women (8.7 percent), White women (7.1 
percent), and White men (6.1 percent) (National Center for Education, 2012). Despite this 
boost in undergraduate attainment, Black women only comprise roughly one percent of 
the engineering undergraduate enrollment.  ??????????????????????????????????????-
engagement in STEM fields the National Science Foundation publishes a report every 
  
2 
two years on the status of Women, Minorities, and Persons with Disabilities in Science 
and Engineering (National Science Foundation, 2015). The digest highlights statistics on 
enrollment, field of degree, occupation, employment status, and academic employment of 
these groups, drawn primarily from the National Center for Science and Engineering 
Statistics (NCSES) at the National Science Foundation. In spite of this publication, we 
hear very little that explains the attrition or retention of this population.  
 Engineers are the key to the United States? ability to maintain its prominence and 
leadership in a competitive global economy. Engineers render scientific discoveries into 
practical applications that maintain and improve our infrastructures and standard of living 
(National Academy of Engineering, 2002). This significance to society has spawned 
national initiatives such as Educate to Innovate, ????????????????????-hands-on-deck 
approach to science, technology, engineering ?????????? ????????? ?????(STEM) in an 
attempt to broaden participation to all Americans, including women and minorities, in 
???????????????-paid, highly-rewarding fields??(Obama, 2013). After all, ?????engineers 
with different ethnic, gender, and cultural backgrounds bring a variety of life experiences 
to the workplace that, if wisely managed, can encourage creative approaches to problem 
solving and design? (Committee on Diversity in the Engineering Workforce, 2002). This 
call for diversity, however, is not a new idea; the National Academy of Engineering 
(2????????????????????????????????????????????????????????????????????????????????????????
through the introduction of the vision of the Engineer of 2020 (NAE & Committee on the 
Engineer of 2020 Phase I, 2004). The limits of broadening participation, however, do not 
stop at economic factors; it is also a matter of social justice. Riley (2008) reminded her 
readers that broadening participation serves to dismantle the common mindsets associated 
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with mainstream society (e.g., neoliberalism, military and corporate interests). Failure to 
broaden participation could result in engineering products, processes, and services that 
continue to reflect biases ingrained in our social structures that reproduce more injustice 
(Riley, 2008). ??????????????????????????? ?????????????????????????????????????????????????
?????????????????????????????????????????????????????(Watson & Froyd, 2007). Whereas 
economic gain is important, making engineering more inclusive also aids in dismantling 
social structures that are reinforced by limited participation. Limited participation results 
in narrow solutions and shortfalls in innovation. This national imperative has generated a 
wealth of engineering education research initiatives around broadening participation in P-
12, undergraduate, graduate, and industry. 
1.1.1 Broadening Participation and Identity 
 Broadening participation research in engineering education can be categorized as 
increasing interest or participation ?????????????????????????????????????????? or 
recruitment) and retention  (???????????????????????????????????????????????????????
[Flexner, 1993]). The focus of these efforts is either on encouraging students to engage in 
engineering or keeping students engaged in engineering. This section will explore current 
literature in engineering education research focused on broadening participation in the 
form of increasing interest and engagement in the P-12 education space; attracting and 
retaining women and underrepresented minorities in undergraduate and graduate 
engineering programs; and attracting and retaining women and underrepresented 
minorities in the engineering academe and engineering industry, as well as highlight the 
use of identity in these research spaces.  
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 One solution proposed to broaden participation in engineering (and other STEM-
related fields) was to introduce engineering concepts in P-12 education (Moore & 
Richards, 2012). This initiative was established in Massachusetts in 2001, igniting 
comprehensive action to reform curricula; train teachers; engage with industry to provide 
role models and mentors; as well as extensive research efforts targeted at P-12 
engineering efforts (Moore & Richards, 2012; Richards, Hallock, & Schnittka, 2007; W. 
S. Smith & Erb, 1986). Both informal (e.g., museums, afterschool programs, etc.) and 
formal learning (i.e., Next Generation Science Standards) continue to be researched for 
effectiveness in filling the STEM pathway (Bagiati, Yoon, Evangelou, & Ngambeki, 
2010; Carr, 2012). The federal government included $110 million in the 2015 fiscal 
budget to accelerate the adoption of STEM practices in P-12 education (U.S. Department 
of Education, 2015). 
 In conjunction with the scholarly work in P-12, engineering educators have also 
explored efforts in undergraduate recruitment and retention of engineering students, in an 
attempt ?????????????????????????????(Blickenstaff, 2005).  Broadening participation in the 
undergraduate space was focused on attracting students into engineering and retaining 
them. With graduation rates of engineering students hovering around 54% and women 
and minority graduation rates around 30% (on par with other disciplines for both), 
retaining students through to graduation became an initiative identified as a solution to 
the diversity problem (Knight, Carlson, & Sullivan, 2007; Ohland et al., 2008). 
Researchers have explored undergraduate engineering student preparedness, student and 
faculty experiences, student learning, all in an attempt to gain insight into the elements 
that would make engineering more attractive to more undergraduate students as well as 
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decrease engineering attrition (Leckie & Fullerton, 1999; Litzinger, Wise, & Lee, 2005; 
Raelin et al., 2014; Schuurman, Pangborn, & McClintic, 2008). This work has not only 
been focused on the entire undergraduate engineering population but also on sub-
populations (e.g., women and underrepresented minorities) (Good, Halpin, & Halpin, 
2000; Haag, Guilbeau, & Goble, 2006; May & Chubin, 2003; Perna, Gasman, Gary, 
Lundy-Wagner, & Drezner, 2010; Seymour & Aikenhead, 1995).  
 Research surrounding graduate students in engineering is slowly gaining traction 
as the need for engineering faculty is on the rise (Fink, Ambrose, & Wheeler, 2005). 
Many studies have focused on the experiences of graduate students in engineering fields 
in an attempt to attract and retain engineering students through to the completion of 
doctoral studies (Berryman, 1983; Cuny & Aspray, 2002; Millett, 2006).  
 Meanwhile, engineering industry research tends to provide insight into the 
engineering design process and to better understand the needs of engineering employers 
(Mosborg, Adams, & Kim, 2005). The results have been used to inform engineering 
curricula and pedagogical practices in an effort to more adequately reflect the nature of 
???????????????????(Lamancusa, Jorgensen, & Zayas-Castro, 1997). Attracting and 
retaining engineers in the profession has primarily been concentrated on White women in 
the engineering education community (Faulkner, 2009; Roberts & Ayre, 2002; Tapia & 
Kvasny, 2004). These efforts have provided some insight into engineering industry, yet it 
is only a start of the discussion of the experiences of practicing engineers. There remains 




 One construct that could move the body of knowledge forward in better 
understanding the experiences of Black women in engineering is identity. Identity is a 
construct explored widely in STEM-related research, from P-12 to graduate studies 
(Brickhouse & Potter, 2001; Ko, Kachchaf, Hodari, & Ong, 2014; M. M. Williams & 
George-Jackson, 2014). When attempting to understand the impetus to pursue 
engineering as a discipline, researchers have focused on the development of STEM-
identities (Brickhouse, Lowery, & Schultz, 2000; Carlone, 2004). Identity has largely 
been explored in the disciplines of science and mathematics but is gaining popularity in 
engineering (Capobianco, Diefes-Dux, Mena, & Weller, 2011; A. Godwin, Potvin, 
Hazari, & Lock, 2016; Hatmaker, 2013a; Ko et al., 2014; M. M. Williams & George-
Jackson, 2014). Researchers have explored the impacts of curricula, experiences in 
classroom settings, and pedagogical approaches that increase development or contribute 
to the deterioration of STEM identities in students (Carlone & Johnson, 2007; Hazari, 
Cass, & Beattie, 2015; Johnson, Brown, Carlone, & Cuevas, 2011; Tan, Calabrese 
?????????????? ???????l, 2013). Research includes examination into the role that 
communities of practice play in the development of identity in engineering graduate 
students (Capobianco, Diefes-Dux, & Oware, 2006). These efforts to explore identity in 
engineering have uncovered links between identity development and ?????????????????????
to pursue or reject a STEM-related field as a career aspiration (Varelas, 2012).  
However, little work has been conducted examining identity within professional 
practice. From research in the P-16 space, identity provides a strong theoretical basis for 
examining the experiences of engineers to provide insight into retaining talent in the 
engineering profession. Utilizing an identity framework as the mechanism to better 
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understand choices to remain engaged or leave engineering has proven fruitful in 
providing a rich understanding of the implications of strong identity development in 
STEM fields at earlier stages. The focus of this study is on the retention component of 
broadening participation in the engineering industry space with explicit attention to Black 
women. The following section explores the arguments for exploring the experiences of 
Black women and concentrating on industry. 
1.1.2 Black Women 
 A 2011 Committee on Equal Opportunities in Science and Engineering (CEOSE) 
report requested that ?????????????????????????????????????????????????????????
???????????????????adening participation in STEM with a goal to mirror the population of 
the nation (Committee on Equal Opportunities in Science and Engineering, 2011).  
However, to date, this goal has not yet been achieved. The U.S. population demographics 
of women and Black people, reveals that women represent 50.8% and Blacks represent 
12.3% of the population (U.S. Census Bureau, 2014); however, women currently 
comprise only 20.6% of engineering undergraduate enrollment, while Blacks comprise 
only 4.6% (Yoder, 2014). Engineering graduates consist of 19.9% women and 3.5% 
Black people (Yoder, 2014). For engineering employees in industry, women occupy 
14.8% of engineering jobs, while Blacks occupy 3.6% (National Science Foundation, 
2015). At the intersection of race and gender, as mentioned before, Black women 
comprise only 0.72% of engineering industry (National Science Foundation, 2015) 
. Numbers such as these have spawned $700 million in U.S. government investment in 
STEM initiatives and roughly $8 billion annually on diversity and inclusion strategies in 
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the private sector (Obama, 2013; Hansen, 2003). As a nation, we are invested in the 
broadening of participation in engineering. Despite the investment the National Science 
????????????????????????????????????????????????????????????etween 2000-2013 to 
women have declined, and those awarded to Blacks have remained stable at 9% (National 
Science Board, 2016). 
 With the wealth of capital being invested in attracting and retaining women and 
people of color, why are numbers of these underrepresented groups so low and, in some 
cases, declining in STEM fields? One possibility is that engineering educators have 
attempted to solve a diversity problem in engineering without adequately understanding 
the true breadth, and depth of the problem. Engineering educators are aware that factors 
such as culture, environment, and social structures contribute to attrition (Fouad & Singh, 
2011). However, investigation into these factors have been based on research 
concentrating on gender-only (i.e., women in engineering) or race-only (i.e., minorities in 
engineering) lenses, leaving those that are situated at the intersection of race and gender 
without a presence. In recent years, there has been some attempt to examine the 
intersection of race and gender (i.e., women of color) (Tate & Linn, 2005); however, such 
broad characterizations inherently imply that all women of color have the same education 
and professional experiences. Such assumptions overlook the nuances associated with a 
more refined scope, leaving the engineering community with misinformation and an 
?????????????????????????????????????????????????????????????????? 
 The National Science Foundation?s call for ?b?????????????????????????????n 
extraordinarily broad stroke initiative that looks at increasing participation of the U.S. 
population in engineering; nonetheless. To contribute towards this initiate, my research 
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focuses on one cross-section ? Black women. For the purposes of the study, Black refers 
to all the women that self-identify as Black and include those from all factions of the 
????????????????????????????????????????????????????????is used to describe the dispersed 
people removed/exiled from a common territorial/geographic origin, Africa (Lundbye, 
2015, p. 1). Examining the experiences of Black women uses the concept of 
intersectionality and addresses the issue raised previously of the need to examine the 
???????????????????????????????????????????????. Intersectionality is a framework that 
immerged from critical race theory (CRT) used when referring to intersecting 
marginalized identities, for example, intersections of race, gender, and class (Collins, 
2000, p. 21) within an oppressive society. Intersectionality was offered by Kimberlé 
Crenshaw, established in the company of others in the 1980s to highlight the pressing 
need to understand the unique experiences of individuals that bestride more than one 
social category (Crenshaw, 1989). In the case of Black women, intersectionality draws 
attention to the simultaneous and interacting effects of gender and race. Black women are 
situated at the intersection of two of the most pervasive forms of oppression1 in this 
country, sexism and racism; as such, their experiences bear the burden, confusion, and 
consequences of intersecting oppressions. Intersectionality2 provides a framework for 
investigating Black women in engineering instead of following the trend of studying only 
women or only minorities. In my study I chose to listen only to Black women. Belenky 
and colleagues (1997) articulated ????????????? ??????perience has been so powerfully 
                                                 
1
 For this study, oppression is defined as the restriction of both self-determination and self-development, 
ultimately limiting who an individual can imagine becoming, and restricting the power to act in support of 
their aspirations (Adams, Anne Bell, & Griffin, 2007). 
2





????????????????????????????????????????? ????? (p. 9). 
 Statistics on the progress of women and minorities in engineering, although 
startling on their own, only convey a fraction of the narrative. The statistics tell us that 
numbers for women and minorities are slowly seeing gains, but they tell us very little 
about the gains (or losses) of specifically White women, Black women, Hispanic women, 
Asian women, Native American women, etc.  Disaggregating data to the intersections of 
race and gender unveils even more disturbing information; Black women comprise 6.4% 
of the U.S. population and yet represent a paltry 0.72% of employees in engineering 
industry (Falkenheim & Burrelli, 2012; National Science Foundation, 2015; U.S. Census 
Bureau, 2014; Yoder, 2014). As stated by Nelson and Brammer in a report??????????????
this small would not survive the statistical treatment, which would be necessary if they 
??????????????(Nelson & Brammer, 2010, p. 16). Slaton and Pawley (2015) argued that, 
???????????????????????????????????man experiences as aberrant by virtue of statistical 
?????????????? which in turn push the experiences of Black women to the margins, and 
silences their stories. Their small numbers result in a mention in a footnote, an asterisk, or 
collapsed in to the much larger categorization of ?women,? ?women of color,? or 
?underrepresented minorities.? 
 Dismissing the experiences of Black women is reminiscent of the study The Silent 
Traditions of Developing Cooks told by Emma Crewe. Crewe (1997) explored the idea 




ethnocentrism. In the study, a company of European developers was placed in Africa and 
Asia in native villages to remedy a perceived depleting resource problem as a result of 
cooking stoves. The developers, concerned with deforestation, designed a more 
???????????????????????????????????????????????????????ased fuel efficiency. They 
operated under the assumption that their knowledge was complete. Therefore, they never 
involved the native women in the design process. Had they begun to understand the 
experiences of these women, they would have determined that tree depletion was never a 
threat and the perceived inefficiency of the stove (in some locations) was by design; the 
stove cooked the food and warmed the home, a variable they had never considered. 
Crewe (1997) stat??????????????????????????????? ????????????????????????????????????
utility for users when put into practice; the value of knowledge is predetermined by the 
???????????????????????????????,????????????????????????????????????????????????????3 
knowledge, the developers produced a product that was not relevant or useful to the 
??????????????????????. Had the developers combined their knowledge with the knowledge 
of the village women, this more complete perspective may have resulted in a practical, 
effective stove.  
For the purposes of my own research, this study demonstrates that the lack of 
research involving Black women engineers might include the loss of opportunity; 
conducting such research amplifies their voices, knowledge, and experiences. Solving a 
problem in the absence of all variables yields ineffective solutions. Solutions to the 
engineering diversity problem are currently being created in the absence of understanding 
                                                 
3
 Subjugated knowledge ? a term coined by Michel Foucault to describe knowledge (and ways of knowing) 
that are left out, opposed or ignored by mainstreams of the dominant culture (Foucalt, 1980). 
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the unique experiences of ALL women of color (e.g., Black women, Latinas, Asian 
women, Indian women, Native American women, etc.) in engineering industry. 
Therefore, investigating the experiences of Black women would be a step forward in 
solving the engineering diversity problem. 
1.1.3 Industry 
 There is an abundance of literature focused on broadening participation in P-12 
through graduate school; however, the research dwindles in the industry space. Scholarly 
attention dedicated to the engineering workplace is disproportionately low considering 
the insights to be gained from a closer examination of engineers at work (Johri, 2010). In 
an editorial on Situated engineering in the workplace, an argument for investigating the 
engineering workplace was that ?????????????????????????????? ??the dynamic and 
complex nature of engineering practice, the constant renegotiation of boundaries around 
engineering work and the dynamicity of engineeri?????????????(Johri, 2010, p. 151). Johri 
(2010) encouraged researchers to incorporate the engineering workplace into future 
studies to help foster a better  ???] understanding of what engineers do and what that 
????????????????????????????????????????????????????????????????????????????(p. 152). 
Gill (2008) and colleagues establish their basis for increased investigation in engineering 
industry on the premise that such research could provide a better understanding of the 
experiences of engineers in order to ??????chieve higher retention and to produce a 
greater degree of equity and diversity in careers in engine???????(p. 401). Insight into the 
experiences of those engaged in the workplace could aid in the creation of interventions 
to aid in retention. Scholars, such as May and Chubin (2003), have identified the 
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presence, engagement, and interaction with mentors and role models as a means for 
attracting and retaining women and people of color in engineering. If we put this in the 
context of Black women, if there are not enough Black women being retained in the 
engineering workforce, there will be very few role models to inspire, encourage, and 
mentor the next generation of Black female engineers.  
 The number of Black women in engineering is small, and their presence in 
engineering industry is even smaller; however, their experiences provide insight into the 
engineering profession. Their tenure in engineering industry could provide a better 
understanding of the gendered and racialized practice of the engineering profession 
(Bastalich, Franzway, Gill, Mills, & Sharp, 2007). Through a deeper understanding of 
????????????????????????????????????????????????????????????????????????????????????????
propose ways to improve retention efforts of this group. I have discussed my motivation 
for studying Black women in the context of engineering industry. Next, I will review 
existing literature to establish context for the study. 
1.2 Literature Review 
 The formal literature on Black women in engineering industry is virtually non-
existent. Therefore, in this literature review, I will discuss the literature on women of 
color in science and its influence on our understanding of the experiences of Black 
women in science industry. I will examine closely the limited literature on Black women 
in engineering industry, as well as introduce the production of literature in less formal 
settings (such as professional organization publications), and close with implications for 
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engineering education. While the conversation on the experiences of Black women has 
just begun in engineering, science initiated the dialog almost forty years ago.  
1.2.1 Women of color in science. 
The germinal work The Double Bind: The Price of being a Minority Woman in 
Science by Shirley Malcom, et al. in 1976, pushed the science community to reflect on 
the experiences of women of color and the challenges associated with pursuance of a 
??????????????-??????????????????????????????????????????????????????????????????????????
of color in STEM in the academy. Malcom and colleagues (1976) introduced the science 
?????????????????????????,? which is the effect of dual oppressions, being both a woman 
and a person of color (p. 3). The Double Bind was the first documented time that anyone 
challenged the idea that programs for minorities and women could not adequately address 
the concerns of women of varying races and ethnicities. These researchers were explicit 
in identifying the fact that programs for women primarily helped White women and 
programs for minorities primarily helped men, leaving women of color without sufficient 
support. The research study consisted of interviews of thirty minority women scientists. 
This work began to highlight the challenges of identifying the source ?????????????????????
oppression, as both racism and sexism were so intricately interwoven, thus, making 
isolation of distinctive forms of oppression hard (Malcom et al., 1976, p. 3). The 
participants also experienced overwhelming isolation, feeling disconnected from both 
their colleagues and their community (Malcom et al., 1976, p. 4), an experience that was 
not prevalent in the stories of majority women. One participant recounted her attendance 
at a conference with her all White male co-workers at a hotel. She was accused by hotel 
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staff of being a prostitute and questioned by local police because she was going in and 
out of rooms for meetings. The report also moved beyond conveying the collective 
experiences of women of color as the researchers closed with identifying challenges 
unique to Black scientists (i.e., alienation in their community and their profession), to 
Latina scientists (i.e., language), and other minority female groups. Malcom and her 
colleagues began the conversation, through the Double Bind, surrounding the use of 
intersectionality to create a comprehensive understanding of the unique experiences of 
?????????????????????????????? ???????????????????????? The women in the study were 
not categorized as simply women of color ? their unique heritages, backgrounds, and 
experience were acknowledged. 
 Thirty-five years later, Double Bind was revisited by L. E. Malcom & S. Malcom 
(2011) in The Double Bind: The Next Generation, to make clear that, ?????????????
????????????? ???????????????????????????????????????????????????????????????????
minority women in science (p. 1). Science career attainment of women of color had 
increased since the first report; however, many of the challenges were still common in the 
science workplace (L. E. Malcom & Malcom, 2011, p. 162). The report called for 
continued disaggregation of data by race, gender, and field in order to better inform 
programs, policies, and practices to improve the workplace for women of color.  
 Double Jeopardy, thirty-eight years after the original Double Bind, continued the 
study of women of color through the interview of sixty women scientists, again using 
intersectionality as a lens to disclose the complex intersections of race and gender. 
Williams, Phillips, and Hall (2014) interviewed twenty Latinas, twenty Asian-American 
women, and twenty Black women and uncovered four major biases leveraged against the 
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women; the biases consisted of prove-it-again, tightrope, maternal wall, and tug of war. 
Prove-it-again was described as a perceived requirement to provide more evidence of 
competence due to the contrasting stereotypes of a typical woman and the brilliant 
scientist. Tightrope referred to the acrobatics required of women maneuvering between 
being seen as too feminine (i.e., liked by their peers, but not respected) and too masculine 
(i.e., respected but not liked). The maternal wall referred to a ?catch 22? scenario: either 
a woman was too committed to her job and not committed enough to her family, making 
her a bad woman (wife and mother), or she prioritized family over work, making her a 
bad employee. Lastly, tug of war, referred to described female rivalry in the workplace 
(Williams et al., 2014). Although all the women in this report experienced these biases, 
they did so in varying capacities. For example, while Black women overwhelmingly 
reported pressure to prove-it-again, they felt less pressure to walk the tightrope. Black 
women were allowed more leeway than other women to behave in dominant ways, as 
they were ?????????? ???? ??????????????????? ???????????????????????????????????????
????????????(Williams et al., 2014, p. 6), a stereotype, among many others, that has 
permeated and continued to influence s??????????????????????????????? ?????
????????????????????????????????????????(Walley-Jean, 2009, p. 70), qualities that could 
be seen as a threat in the work environment. Extreme isolation was noted, again, as 
unique to Black women in the study. While Latinas and Asian-American women 
mentioned extreme isolation, it was not as prevalent in their daily experiences as 
scientists as it was for Black women. This study validated the findings in Double Bind 
that experiences of the women varied by race. Reducing these women to a single 
??????????????????????????? is a disservice to their unique experiences.  
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1.2.2 Black women in engineering 
Even when Black women garner some attention in engineering, it is primarily 
within the academy, concentrating on undergraduate students or Black female faculty 
(Berry et al., 2014; Marra, Rodgers, Shen, & Bogue, 2009; Ross, Fletcher, Cox, & Main, 
2015). Focusing on Black women in engineering industry, the scholarly literature is 
limited. The experiences of Black women in engineering industry are starting to be 
explored in popular culture and professional organizations; however, the existence in 
scholarly work on this population is scarce. In scholarly databases, such as Education 
Full Text, ERIC, Scopus, PsychINFO, and Business Source Premier, the results are 
categorized as women in engineering industry (overshadows Black) and Black women in 
the workplace (non-engineering). When the search terms focused on the topic of Black 
women in engineering, six results emerged: five publications and one dissertation. 
However, when the search was expanded to include non-scholarly works or popular 
culture, the conversation around Black women in engineering industry appeared to be on 
the rise in the last three years, with four articles from magazines centered on Black 
????????????????I begin by sharing the scholarly works, followed by recent articles in 
popular culture.  
 Bell (1990) situated her study on career-oriented Black women around the 
concept of biculturalism. Biculturalism is the perception that an individual is living in 
two distinct cultural contexts. Often, in the case of Black women, one culture (personal) 
is Black, consisting of her family and community; while the other culture (professional) 
is White, established and dictated by the dominant American culture. Bell argued that the 
key to a bicultural existence is compartmentalization (Bell, 1990). Unlike assimilation, in 
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which a Black woman is expected to abandon her black cultural identity, 
compartmentalization allows a woman to maintain her Black cultural identity. 
Compartmentalization may reduce the chance of two cultural contexts colliding; it also 
creates greater separation between work life and home life. Such a life structure can 
exaggerate the Black and White contexts of her world, thereby increasing the likelihood 
of psychological strain due to extreme isolation. Compartmentalization was described by 
one participant ??????????????????????????????????????????????????????????????????????
(Bell, 1990, p. 472). These findings provide a framework for understanding the prevalent 
feeling of isolation found in the Double Bind and Double Jeopardy. 
 More recently, Rice (2011) wrote a dissertation that used an ecological model of 
career development as the theoretical framework to uncover the barriers and structures of 
success for nine Black women in engineering industry (Rice, 2011). This study provided 
insight into the factors that contributed to ??????????????????????????????????????????
career attainment, as well as experiences in the workplace. The barriers identified 
included: lack of diversity in the workplace and challenges associated with age, race, and 
gender (collectively). Lack of diversity made participants hypersensitive to their identity 
as Black female engineers. This heightened awareness was accompanied by a feeling of 
pressure to perform better, faster, and without flaws than their White male peers. Lack of 
diversity in the leadership also provided a visual reminder of limited upward mobility 
(Rice, 2011)???????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????(Rice, 2011, p. 153). Rice also identified 
structures of support that included microsystem support (e.g., self-image, determination, 
and perseverance) and macrosystem support (e.g., family, friends, minority networks, 
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mentors in the workplace, managerial support and company structure). Despite the 
barriers and challenges, the participants persevered and continue to strive in engineering 
due to what the author described as 1) determination and perseverance and 2) the support 
of workplace affinity groups, mentors, family and friends. None of the women claim to 
have made it without the macrosystems they constructed around themselves.  
 In conjunction with Godwin, I   published a work in progress with the preliminary 
findings of the impact of engineering industry culture on identity sustainment of Black 
women (Ross & Godwin, 2015). Identity sustainment is defined as the retention of an 
already formulated engineering identity. The study was a phenomenological study crafted 
from one of two pilot studies executed while designing this dissertation work that 
examined the experiences of Black women in engineering industry guided by social 
identity theory. Being a work in progress, this study only consisted of two participants 
?????????????????????????????????????????????? at work, the perception of being treated 
?????????????????????????????????????????????????????????????????????????????????????? 
(Ross & Godwin, 2015, p. 3). Even though the findings were preliminary, they began to 
connect themes to factors that may support or erode engineering identity for these Black 
women.  
 The second pilot resulted in a publication, again in conjunction with Godwin 
(2016) that built on the previous work with an expansion of participants to five Black 
women in engineering. Again with identity as the guiding framework, we examined the 
experiences of the Black women in engineering industry. This study discovered the 
incongruence between what the participants ??????????????????????????????????????????an 
engineering identity versus the participants? ?????????????????????????an engineering 
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identity. More importantly, this study presented the phenomena of women re-authoring 
their own personalized definition of engineering identity ?????????????????????????
whole-????????(Ross & Godwin, 2016, p. 5).  
 Although scholarly work on Black women in engineering industry is limited to 
two published conference proceedings by Ross and Godwin, there is a growing body of 
literature in the professional organizations sector, namely the AAUW. AAUW in the past 
two years has released three investigative pieces explored below, along with a powerful 
blog, ??????????????????????????????????????????????????? career. While these articles 
are not situated in frameworks or grounded in traditional methods of inquiry, they 
provide a starting point for exploring Black women?????????????? and have begun to 
unveil the complexities of being a Black woman in the engineering workplace.  
 DeOrnellas (2015b), I am the Unicorn: A young woman of color prepares to enter 
the computer science workforce, described her participant?s experience as an intern and 
the effects of stereotype threat on her first month of work. Stereotype threat is a 
situational predicament in which an individual feels at risk of conforming to negative 
stereotypes about their social group (Steele & Aronson, 1995). The participant described 
?????????????????????????ense self-awareness [that] interfered with her work and her 
??????????(DeOrnellas, 2015b). The participant discussed wanting to be a part of a 
???????????????????????????????????????????????????????????????????????????????????????
stated ??????????????????????????????????????????????????????????????????????????????????
experiences as White ???????(DeOrnellas, 2015b). The woman in this study stated that 
she believed the only way to disrupt the White, cisgender male field of technology was to 
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begin discussions ??????????ed race and gender,??????????????????? differences in 
identities, backgrounds, and socioeconomic background. 
 Another article by DeOrnellas, From curious little girl to household breadwinner 
established similarities between science and engineering that echoed the experiences of 
isolation and prove-it-again that were identified in Double Bind and Double Jeopardy. 
The narrative described the experience of being a Black, female engineer as often being 
the only woman and only racial minority in the room, feeling intimidated, and often 
remaining silent despite potential contribution to a solution. The author reflected on the 
fact that despite her years of experience, she was constantly proving that she was credible 
in her field of cyber security (DeOrnellas, 2015a). 
 Currently, pay inequity discussions dominate the national political conversation 
sparking stories such as, Engineer took all the right steps bu???????????????????????????????? 
This magazine story described a woman who felt the financial burden of being a Black 
woman in engineering. Her new, White, female manager brought the pay inequity to her 
attention. ????????????????? manager attempted to narrow the pay gap by submitting a 
pay increase that was denied and one year later the Black woman was terminated 
(AAUW, 2013). ????????????????? claims of pay inequity were substantiated in By the 
numbers: A look at the gender pay gap, a report that shows White women make 78% of 
?????? ????????????????????????????????? ????only 64% (Wallace, 2014).  Most 
arguments against pay equity legislation are fueled by incongruity in education and career 
selections, but this woman had an undergraduate and graduate degree in electrical 




 Finally, The other side of diversity, described ???????????????????????????????
Google. The article chronicled the constant self-reflection on race and gender and its 
effect on perceptions of this Black woman as an engineer. She began her work by 
??????????????????????????????????????????????????????????????????????????????????????
disappointed to find that few studies have been done on the psychological effects of being 
a minority in a mostly homogeneous workplace for an exten????????????????????(Joy, 
2014). She wrote about the compulsion ?????? ??????????????????-workers] terribly racist 
??????????????????? ????-????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????
(Joy, 2014). She described a ?loss of self??while on a quest for a sense of community that 
she never found in the engineering workplace, despite several company and location 
changes. Descriptions such as these could be an indicator of the gendered and racialized 
practice of the engineering profession vs. a single company culture. Informal recounting 
of narratives such as this one are indicators that rigorous research on capturing these 
experiences is long overdue.  
 The discussion on Black women in engineering industry in scholarly work has 
been sparse in the last two decades. In contrast, the conversation has begun among 
professional organizations in the past two years. The stories are being told, primarily 
informally, but the message is still clear ? these women, although they share many 
experiences with the White female culture, also have unique experiences of their own 
(e.g., isolation, identity, pay equity) worthy of our attention. The existing literature has 
introduced useful frameworks for explaining the experiences of these women, but they 
are currently limited. Science research has begun to explore the necessity of 
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intersectionality when exploring the experiences of women (Beasley & Fischer, 2012; 
Carlone, 2004; Williams et al., 2014). Engineering now has the opportunity to follow this 
model to uncover the threats to success of Black women in the engineering workplace in 
order to retain them in the engineering workplace. 
1.3 Research Purpose and Goals 
 The National Engineering Education Research Colloquies (2006) set a research 
???????????????????????????????????????????????????????????????????????????that drives 
?????????????????????????????????????????????????????????????????????????????????????????
engineering profession, increase diversity in the engineering body [emphasis mine], and 
??????????????????????????????????????????????????????????????????? (National 
Engineering Education Research Colloquies, 2006, p. 259). I would argue that 
???????????????????????????????????????????????????????????? limited to attracting diverse 
populations to engineering education, but also to retain diverse populations in the 
profession. As engineering education researchers, the future success of engineers, 
engineering, and the by-products of engineering achievement, have been turned over to 
us, and we must pursue the future ?????????????????????????????????????????????
industry [emphasis mine], and government to provide the necessary leadership that will 
???????????????????????????????????????(National Engineering Education Research 
Colloquies, 2006, p.261). In order to achieve such a colossal initiative, we must first 
?????????????????????????????????????????????????????????????????????????Without 
attempting to understand the experiences of those that make up the engineering 
community, we are merely misguided designers creating ineffective stoves. We cannot 
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solve a problem that has not been adequately defined. Research that has primarily 
focused on broad categorizations of women or minorities overlook the nuances that exist 
at the intersection. Exploring the intersections of race and gender will help uncover the 
experiences of those silenced by omission; hence, providing a unique perspective of the 
engineering workplace, in order to create a more comprehensive solution to the diversity 
problem. Then, we can begin to shape policies, programs, and initiatives to keep 
engineers in the workplace.  
 Black women in engineering industry have expressed an interest in sharing their 
experiences. A study designed to collect and deeply understand their experiences could 
shed light on their retention in engineering. The existence of a body of literature on 
identity development in STEM and id???????????????????????????????????????????pation in 
engineering, helps scope this research. Engineering education has a wealth of research 
dedicated to expanding the pathways; I conduct research to understand the mechanisms 
enacted by Black women to remain engaged in engineering. An interpretative 
phenomenological analysis (IPA) research study on the experiences of Black women in 
engineering industry and other similar studies can help to create a holistic picture of those 
engaged in the profession, so that we may be more informed when attempting to craft a 
solution to the engineering diversity problem. This work is important to the engineering 
education community because it fills a gap in our understanding of the experiences of 
underrepresented minorities in the engineering workplace and provides a basis for 
crafting initiatives for improving engineering culture.  
 In order to effect change, I wanted to better understand the experiences of other 
Black women in engineering industry. The dearth of literature surrounding Black women 
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in engineering industry provides an immense gap in research for exploration. Having 
explored the construct of identity (further described in chapter two) I was inspired to craft 
a research study that not only explored how Black women situate themselves in the world 
of engineering but how they perceive their multiple identities of Black people, women, 
and engineers influence their experiences. As such, the research questions for this study 
are: 
1.3.1 Research Questions4:  
1) How do Black women negotiate and make meaning of their engineering 
experiences?  
2) How do Black women develop and sustain their engineering identity throughout 
their engineering careers?  
3) What is the relationship between Black ???????????????????????????????????????????
ethnic, and gender identities? 
4) What effect do (these potentially) competing identities ??????????????????????
retention in the engineering workplace? 
1.4 Significance of the Study 
 The study conducted by Fouad & Singh (2011) gave some insight into the 
attrition of women engineers. They reported that some women never enter the field upon 
successful completion of their degree program due to organizational climate, culture, and 
loss of interest in the field upon completion. Many of those who do enter industry 
                                                 
4
 The work conducted by Carlone and Johnson (2007) on professional women of color in science was 
leveraged in establishing the research questions, further described in chapter two. 
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promptly leave due to working conditions and organizational climate. Lach (1999) 
reported that 73% of professional women of color are considering leaving their jobs. My 
research study will expand these studies by focusing on the retention (instead of attrition) 
of Black female engineers in the workplace. A study on lived experiences of Black 
women in engineering industry shows the similarities and uniqueness of this group to 
other groups, in order to inform diversity and inclusion initiatives in the engineering 
workplace, as well as prepare the next generation of Black female engineers for the 
obstacles and rewards ahead. This study aids in slowing down the exodus of Black 
women from engineering by shifting our research focus to retention strategies. 
 If, as a discipline, we wish to solve the engineering diversity problem, we must 
first understand the collective voices and experiences of those that comprise the 
engineering community. Black women are a part of that community, and therefore, the 
time has come to hear them speak. Belenky and colleagues (1997) ??????????????????????
scientific findings, scientific theory, and even the basic assumptions of academic 
????????????????????????????????????????????????????????????????????????????????????
conclusions can be drawn and new directions forged that have implications for the lives 
of both m????????????????? 9). This research explores the reality of Black women in the 
profession of engineering and provides a platform for raising the engineering 
consciousness. 
1.5 Dissertation Map  
 This section provides the structure of this study on the lived experiences of Black 
women in engineering industry. I have provided an overview of the current literature on 
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this demographic as well as highlighted the absence of literature; chapter two will 
provide the theoretical frameworks proposed to guide and validate the study: social 
identity theory and intersectionality. Chapter three will provide detailed descriptions of 
the methodology and methods used to conduct the study. Chapter four provides an 
idiographic account of the participants in the study; it provides context for the results of 
the study by describing the background and emergent themes and subthemes for each 
participant. Chapter five explores the overarching (superordinate) themes for the 
phenomena of being a Black woman in engineering industry. Chapter six unpacks the 
results of the research study in relation to educational theory. Chapter seven concludes 
this dissertation with conclusions and discussion of the results of the study.  
Black women in engineering have once been referred to as unicorns, a mythical 
creature, due to their rare existence in engineering (Alba, 2016). Black women may exist 
in small numbers in engineering industry; however, they are real and important to the 
success of engineering.  It is my goal to give their experiences the respect and attention 




2. THEORETICAL FRAMEWORKS 
 A theoretical framework, also referred to as a theory, is a tool used to guide 
research. It connects a study to existing literature and provides insight into limitations, 
what to measure, and how to explain the findings of a research study (Wolcott, 2001). 
???????????????????????????????????????????????????????????????????????????????????????
explanations for a phenomenon (Anfara Jr. & Mertz, 2015). In addition, theories are 
generally drawn from various disciplines (e.g., psychology, sociology, education) to 
provide multiple lenses for examining phenomena (Anfara Jr. & Mertz, 2015). In 
examining the experiences of Black women in engineering industry, I identified two 
theoretical frameworks as appropriate tools for framing my study to uncover retention 
challenges in engineering: social identity theory and intersectionality theory. I also 
selected the theoretical framework, community cultural wealth, for the basis of presenting 
my results. Social identity theory provides insight into the identities that Black women 
claim and author, the identities ascribed to them by others, the existence of competing 
identities, the effects of this competition on their engineering identities, and the effects of 
the interplay of all of these identities on their decision to stay in or leave engineering. 
Intersectionality provides a lens and an argument for exploring the experiences of a 
demographic often omitted from research contributing to the body of engineering 
education knowledge. Meanwhile, community cultural wealth provides a lens and an 
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argument for highlighting the gifts, talents, and capital that Black women bring to the 
field of engineering.  
 Social identity theory and intersectionality are distinct theories, warranting 
exploration of them separately; however, they are also intricately interwoven. This 
chapter describes each theory, explores the opportunities associated with social identity 
theory and intersectionality, explains the interplay as it pertains to my research, and 
closes with their implications on my research and engineering education. 
2.1 Social Identity Theory 
2.1.1 Background.  
Identity is a word used frequently in many contexts. Even when it is restricted to 
just sociology and social psychology, there are some conceptual variations. This section 
provides the working definition of identity used in this study, as well as provide a 
background on the theoretical segments of identity deemed most appropriate for this 
study: identity formation, competing identities, performance identities, and the structure-
agency dialectic. I have provided specific definitions of identity intentionally to provide 
boundaries around the study.  
2.1.1.1 Defining Identity 
Many scholars posit that all identity constructs are socially constructed (Butler, 
1990; Clarke, 2008; Omi & Winant, 1994); as such, there are many definitions of 
identity. For the purposes of this research, I will first define a few aspects of identity 
theory.  Some scholars use identity to refer to social identity (e.g., race/ethnicity or 
gender) (Tajfel, 1981). Others may use identity to refer to a social category (e.g., a social 
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movement, creating a common culture among participants). Finally, some use identity to 
refer to the parts or roles of a self, constructed by meanings that a person attaches to the 
many roles they play in their world or role identity (e.g., science identity, engineering 
identity, etc.) (Stryker & Burke, 2000). My research will largely focus on social identity 
(at the intersection of race and gender) and role identity (as engineers). 
2.1.1.2 Identity formation theories 
Identity theory can thus be divided into two major, distinct, yet related directions. 
One direction is focused on the way that external social structures define or influence the 
?????????????????????????????????????????????????????????????????????????????????-
?????????????????????????(Stryker & Burke, 2000, p. 285).  The first focuses on the 
influence of social structures on identity development, while the latter focuses on how 
individuals internalize and enact identity. McCall and Simmons (1966), however, viewed 
the two directions intricately intertwined in a two-way communication, constantly either 
confirming or disproving the other. The social structures inform internal process, which 
projects the (external) behaviors back out to the social structure ???????????????????
behavior (McCall & Simmons, 1966).  I use McCall and Simmons? assertion that identity 
is an ongoing negotiation between self and external structures as the theoretical basis for 
my study on Black women in engineering industry.  
2.1.1.3 Competing Identities. 
People have as many selves or identities as they have groups of people with which 




self-determination and other identities being downplayed or even unacknowledged 
(Smith, 2007). Sometimes these multiple identities are in conflict with, or competing 
with, one another for saliency. Identity negotiation, or the act of reconciling competing 
identities, can be influenced by a variety of factors: the importance of social identities to 
a person, the setting in which one is located, and the actions and influence of other people 
in those settings (Deaux, 2001). For example, being the only woman in a group of men 
can make gender identity more salient. Specific situational cues can also disrupt the 
hierarchy; a ???????????????????????????????????????????????????????????? ?????????
identity more salient (Deaux, 2001). Environments have the ability to influence salience 
in a time-based sense as well. Most people have the autonomy to choose their 
environment; however, there are instances where circumstances create a less desirable 
environment. In cases such as these, for a person whose social category is to some degree 
stigmatized, threats to identity may be posed that require the development of strategies to 
cope with those threats. Sometimes this may mean negating the identity or temporarily 
diminishing its importance (Deaux, 2001). An example of such a coping mechanism is 
biculturalism, which assumes that it is possible for an individual to know and understand 
two different cultures. It also supposes that an individual can alter her or his behavior to 
fit a particular social context (LaFromboise, Coleman, & Gerton, 1993).   
Black women may embody a strong engineering identity; however, this identity can be 
threatened in the White male dominated engineering workplace. The literature explored 
in Chapter 1 pointed to a study that extensively explored this phenomenon amongst 
career oriented Black women (Bell, 1990). My research explores the identity saliency 
hierarchy of Black women; specifically, their identities as women, as Black people, and 
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as engineers. The multitude of identities people possess can, at times, lead to competition 
or conflict among identities. In these cases, the identity that is most salient or strong may 
overcome a weaker or less salient identity. Exploration into whether this competition or 
?????????????????????????????????????????????????????????????????????????????????????
engineering workplace is a key component of this research. 
2.1.1.4 Performance Identity 
Gee (2000) claimed that ????????????????????????????????????????????????????????????
?????????????????????????????????????????????(p. 99). Gee determined that there were four 
ways to view identity: nature-identity (N-identity), institution-identity (I-identity), 
discourse-identity (D-identity), and affinity-identity (A-identity) (Gee, 2000). Nature-
identity is defined as a biological state, not something that is controlled by an individual 
or accomplished. It is ordained by nature (i.e., brown eyes).  Institutional-identity is a 
position. It is not given by nature, or accomplished; rather, institutional-identity is 
ordained by an organizational body (i.e., Professional Engineer). Discursive-identity is 
the discourse or dialog of a person/people. Discursive-identity is not given by nature or 
an institution; rather, it is ordained by individuals because people treat one another, talk 
about, and interact in such a manner (i.e., being recognized as an engineer). 
Consequently, someone is recognized or confirmed as having the identity by others. 
Affinity-identity is composed of sets of distinctive experiences. This identity is ordained 
through participation or sharing of an experience (i.e., member of National Society of 




underwriting the recognition of that identity. The interpretive system may be 
????????????????????? and culturally different view of nature; it may be the norms, 
traditions, and rules of institutions; it may be the discourse and dialog of others; 
or it may be the workings of affinity groups (p. 107,108). 
Ge???????????????? view of identity requires recognition in order to become 
salient/strong (Burke & Stets, 2009).  Carlone and Johnson (2007) identified recognition 
as an impediment to career advancement for women of color in science. Understanding 
the manner in which Black women in engineering receive or do not receive recognition in 
the engineering workplace will provide insight into their negotiation of engineering 
identity. This reliance on recognition highlights the structure-agency dialectic in identity 
research.  
2.1.1.5 Structure-agency dialectic. 
This dialectic acknowledges the tension of an individual?s autonomy (agency) 
versus the socialization (structure) in which they exist. Some identity theorists assert that 
individuals have agency or can determine who they are or want to be; however, other 
theorists argue that social structures can either impose constraints on that agency or 
provide opportunities that can enable an individual to overcome such constraints (Burke 
& Stets, 2009). When an individual assumed an identity that is in-line with social 
structures or social norms, this decision reinforces the social structure. Therefore, 
declaring autonomy is misleading; as the identity is congruent with dominant norms 
(Burke & Stets, 2009). Agency without context has an appearance of being autonomous, 
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and socialization without agency has the appearance of being an oppressive structure that 
renders an individual incapable of making a decision about their identity.  Structure and 
agency act as forces that influence one another. In some instances, individuals can assert 
agency that changes structures an?????????????????????????????????????????????????????
agency. Giddens (1984) proposed that structure and agency constantly interact with each 
????????????????????????????????????????????????????????????????????????????????????????????
postulated that structure and agency are in concert with one another when he stated that it 
????? ???????????????????????????????????????????????????????????????????????????????????as 
cited by Gauntlett, 2002, p. 93). Recognizing that structure and agency are forces that can 
influence and inform one another is important in the study of identity.  
 The implications of the structure-agency dialectic on matters of race/ethnicity, 
gender and role identity are seen in the work by Carlone and Johnson (2007) who 
???????????????????????????????????????????????????? hite masculine values and 
behavioral norms, hidd????????????????????????? ?????????????????????? Ko and fellow 
researchers (2014) explored agency when they investigated women of color's strategies 
for persistence and success in physics and astronomy. Bastalich and colleagues (2007) 
elaborate further to extend this phenomenon to engineering by stating that engineering 
culture ?????????????? been evoked to signify the supported superiority of White 
????????? ??????????????????????????????????????????????? (p. 389). Tonso (1996) 
also notes the effects of the male-dominated nature of engineering and the structures 
associated with it that detract from the identity salience of women in engineering. These 
descriptions of science and engineering environments make it difficult for Black women 
to be successful in the engineering profession depending solely on agency to negotiate 
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their identities. The study described earlier by Carlone and Johnson (2007) on women of 
color in science explored identity, specifically recognition, and found that subtle racial 
bias was present when these women were bidding for recognition, noting that ?????
recognizing darker-skinned or more ethnically different ?????????????????????????spite 
interest and preparation was a detractor from their career attainment and their science 
identity. While Black women may be prepared academically and engaged, there are 
structural forces (perceived meritocracy) that can be identified as pushing them out of 
???????????????????????????????????????????????????????????????????????????????????????
form of recognition (noted as contributing to a strong identity salience) through specific 
agency strategies could aid in understanding mechanisms for increasing retention in 
engineering.    
2.1.2 Opportunities 
Social identity theory provides an established theoretical framework that has been 
utilized effectively in science education research for understanding participation in 
science and related fields (Varelas, 2012). Borrowing the operationalization of science 
identity for research in engineering could provide an easy transition from one discipline 
to another while also contributing to the engineering education body of knowledge. 
Science educators measured identity in their participants through the ways in which they 
talked about science, how they acted/participated in class, how they described being in 
the science world (classroom) (Brickhouse and Potter, 2001), how they described 
themselves (Brickhouse, Lowery, & Schultz, 2000), and how they related to others in the 
community (Brickhouse and Potter, 2001). New identities were developed when a student 
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assumed new roles in the learning community, gained more knowledge, and had greater 
access to the discourse, tools, and participation within the science learning community 
(Carlone, 2004). These attributes were established through the analysis of interviews with 
the participants, their parents and teachers, observations, and journals. Through 
qualitative research analysis, science education researchers identified the language used 
by the participants that either reflected a low or high science identity salience. I will use 
the same approach when talking to Black women about their engineering identity. My 
interview questions are constructed to elicit the way they define engineering, their 
responsibilities in their past/current career role, how they describe being in the 
engineering world (workplace), how they describe themselves, or how they relate to 
others in the community (team). The framework established by the science education 
community provides a mechanism for understanding how Black women sustain their 
engineering identity throughout their engineering careers; how they negotiate their 
identity hierarchy of race, gender, and role identity; and what effect these negotiations 
have on their decision to remain in the engineering profession.  
2.1.3 Approach 
This study uses the constructs of identity formation, competing identities, 
performance identities, and structure-agency dialectic in order to better discern the 
implications of race, gender, and engineering identity on the retention of Black women in 
the workplace. The construct of identity formation by McCall and Simmons (1966) along 
with the structure-agency dialectic were used to explore how Black women develop and 
sustain their engineering identity leading to and in their engineering careers. Performance 
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identities (with specific attention to recognition) was used to analyze how these women 
are recognized or fail to be recognized as engineers, highlighting the complex ways race, 
ethnicity, and gender complicate that recognition while also examining recognition as a 
component of engineering identity salience in Black women. Competing identities was 
used to better understand the relationship betwee???????????????????????????????????????
and racial, ethnic, and gender identities. Examining fluidity of the identity saliency 
hierarchy of Black women in engineering as the notion of identity is not predetermined 
nor fixed, allowing for exploration of their identity across time and in different context.   
2.2 Intersectionality  
 Intersectionality is a framework that was established within the critical race 
theory (CRT) paradigm; while CRT is not the paradigm guiding this study (Chapter 3 
explores Transformative research as the paradigm shaping the study), it is invoked for the 
purposes of defining intersectionality. In this section I will briefly define CRT in order to 
contextualize intersectionality, provide a background on intersectionality, and present 
opportunities for use in this study. 
 Critical race theory (CRT) is a paradigm that was established initially by legal 
scholars that recognized and acknowledged the systemic existence of racism in the U.S. 
legal system and has since expanded into a body of literature that spans from education, 
cultural studies, English, sociology, political science, history, and anthropology (Delgado 
& Stefancic, 2001)??????????????????????????????????? ????????????????????????????????
????????????????????????????????????????????(Delgado & Stefancic, 2001, p. 3). Critical 




construction of race (Delgado & Stefancic, 2001, p. 7). From this paradigm there is one 
framework of particular interest ? intersectionality. 
2.2.1 Background 
Race/ethnicity and gender have become popular topics within engineering 
education research; however, most studies have examined these identities separately 
rather than at the intersection (Ong, Wright, Espinosa, & Orfield, 2011). Intersectionality 
is a recognition of the condition in which a person simultaneously has two or more social 
categories or social statuses (e.g., race, gender, class, sexual orientation, etc.) and the 
unique oppression that result from that combination. The idea of analyzing race, gender, 
and class identities together has existed for over a century (Hancock, 2007b); however, 
the term ?intersectionality? was only established approximately 30 years ago. Kimberlé 
Crenshaw is credited with originating the term when she critiqued ?????????single-axis 
framework that is dominant in antidiscrimination law ?????(Crenshaw, 1989, p. 383). 
She found that Black women plaintiffs  
????????????????????????????????????????????????????????????White ????????
experiences; sometimes they share very similar experiences with Black men. Yet 
often they experience double discrimination ? the combined effects of practices, 
which discriminate on the basis of race, and on the basis of sex. And sometimes, 
they experience discrimination as Black women ? not the sum of race and sex 
????????????????????????????????????(Crenshaw, 1989, p. 385). 
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Note that Crenshaw identified three variations of experiences: 1) similar experiences, 2) 
additive or multiplicative effects (double discrimination), and 3) experiences specific to 
their status as Black women. A corollary to this observation is that some members of 
disadvantaged groups also hold privileged identities (e.g., middle class Blacks, White 
women). These variations of experiences reveal that although much of the literature on 
intersectionality has been theorized from the standpoint of those who experience multiple 
dimensions of disadvantage, this framework can also inform how privileged groups are 
understood (Cole, 2009).   
 Historically, some groups have been systematically underrepresented in research 
because they are not numerically significant. Under these circumstances, research has 
been conducted on (for example) minorities (primarily men) or women (primarily 
White); this approach has rendered the women that are situated on the intersection of 
these two groups (e.g., Black women or Native women) invisible. Studies that focus on 
minorities have historically been male-oriented, and the studies that focus on women are 
historically White-oriented. This results in subcategories (i.e., White women) that only 
partially represent a larger category (i.e., women), although, they have often been taken 
as representative of the whole category (e.g., White women, Black women, Hispanic 
women, Asian women, Native American women, etc.). The complexity associated with 
multiple identities provides the basis for including intersectionality in conjunction with 
social identity theory: while social identity theory examines individual identities, 
intersectionality provides a lens for examining the integration of multiple identities as a 
holistic identity. In a study conducted by Wyer and colleagues (2009), a participant 




am always ???????????????????????????????well???????????????????????????????? 
without wondering would he have made the same sexist remark to a White 
woman. So, does it make it a racist or sexist remark? You kn????????????know. 
And that take?????????????????????????????????????????????????????????????????????????
(p. 39).  
2.2.2 Opportunities 
Deliberate attention to these women within the margins of society illuminates 
what is overlooked when a social category (i.e., women) is assumed to include only 
privileged subgroups (i.e., White women) of that category. An intersectional approach 
allows me to examine the diverse experiences of women that possess multiple identities. 
Reflecting on who is included within a category can facilitate representation of those 
historically overlooked in an attempt to repair the misconceptions in existing literature 
(Cole, 2009). By focusing on groups that have been neglected, researchers are better able 
to arrive at a contextualized understanding of ????????????? experiences, rather than 
viewing them in terms of the way they depart from norms defined by dominant groups. 
Failure to recognize that social categories depend on one another for meaning renders 
knowledge of any one category incomplete and biased (Cole, 2009). Intersectionality 
makes it clear that gender, race, class, and sexuality simultaneously affect perceptions, 
experiences, and opportunities of individuals that live in a society stratified along these 
identities. Incorporation of previously ignored and/or excluded populations into 
knowledge construction in order to broaden our knowledge base could facilitate more 
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adequate solutions to traditional questions posed by our discipline (Hancock, 2007). 
Intersectionality provides a means for answering contemporary questions that 
increasingly demonstrate the flaws of a race-only or gender-only approach (Hancock, 
2007). 
2.3 Application to Research Area  
 Social identity theory and intersectionality are appropriate theoretical frameworks 
for the exploration of the experience of Black women in engineering industry. The 
framework of identity has been proven in the realm of science education as a mechanism 
for understanding interest, engagement, persistence, retention in STEM fields. This 
research in science education and (some) in engineering education was leveraged to 
better understand the interest, engagement, persistence, and retention of Black women in 
this study. The framework of social identity theory provided the basis for understanding 
how Black women situate themselves within the context of engineering by exploring the 
sub-constructs of identity formation, competing identities, performance identities, and the 
structure-agency dialectic. These sub-constructs were primarily used for development of 
the interview protocol and as a guiding post for the study.  
Intersectionality, likewise, provided the framework for exploring the complexities 
inherit with being situated at the intersection of race and gender. It also provided a lens 
for exploring the intersections of race, gender, and role identity. Even though engineering 
identity does not possess the power relations inherent with race and gender, it could 
manifest in oppression given the participants? other identities of Black and woman.  
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These theories, social identity theory and intersectionality, provide insight into 
engineering identity formation and salience in co???????????????????????????????????????
identities as women, Black people, and Black women. Social identity theory and 
intersectionality provide the frameworks for answering: 
1) How do Black women negotiate and make meaning of their engineering 
experiences?  
2) How do Black women develop and sustain their engineering identity throughout 
their engineering careers?  
3) ????????????????????????????????????????????????????????????????????????????????
ethnic, and gender identities? 
4) What effect ??????????????????????????????????????????????????????????????????
retention in the engineering workplace? 
Identity is critical to the ways in which people interact with the world around 
them. ?????????????????????????????? ???????????????????????????????????? ???????????
???????????????????????????????????????????????????? ????????????????????????????
identity. If a group does ????????????????????????????????????????????????????????????????????
(p. 256). This interaction ?????????????????????????????? could prove to be a factor in 
why Black women (or any other demographic) decide to stay or leave a profession. Both 
frameworks (i.e., social identity theory and intersectionality) act as guideposts for 
framing the study, conducting the research, and analyzing the results. The applications, of 
both frameworks, are explored in the context of the operationalization of identity and 
intersectionality as a theoretical lens.  
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Operationalization is the process by which a researcher defines how a concept is 
measured, observed, or manipulated within a particular study. This process provides the 
bridge between theoretically-based concepts and the methods used to measure them 
(Baumeister & Vohs, 2007). As mentioned earlier, science educators measure identity in 
their participants in the ways in which they talked about science, acted/participated in 
class, how they described being in the science world (classroom) (Brickhouse & Potter, 
2001), how they described themselves (Brickhouse et al., 2000), or how they related to 
others in the community (Brickhouse and Potter, 2001). Engineering education has 
operationalized identity in the same way (Hatmaker, 2013). While the classroom is not 
the workplace, engineering identity has been explored in the same manner in the 
workplace by Faulkner (2007), when she explored gender and engineering identity in the 
engineering workplace through an ethnographic study that consisted of observations and 
interviews. My research expands the operationalization of identity in the engineering 
workplace to include race, gender, and engineering identity. I used the work of 
Brickhouse, Potter, Hatmaker, and Faulkner to provide a framework for developing 
interview questions and analyzing the interview data for research in the industry context. 
Paying close attention to how the participants define engineering and how they describe 
themselves as engineers provided insight into their experiences in engineering industry.  
2.4 Community Cultural Wealth 
It was important to me to not craft a study that focused on the deficits of this 
demographic, Black women engineers. In following the idea proposed by Yosso (2005) 
of an asset model that she introduced in her community cultural wealth (CCW) 
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framework, I attempted to counter the deficit-based model traditionally used to interpret 
research focused on socially marginalized groups. Instead of focusing on the ways that 
Black women are disadvantaged in the engineering workplace this study focused on the, 
?????????????????????????????????????????????????????????????????????????????????????????
women engineers in industry (Yosso, 2005, p. 69).  CCW does not ignore the way in 
which marginalized groups are disadvantaged nor does it spotlight such disadvantages, 
instead it celebrates the assets marginalized groups possess. As such, the results of this 
study are proposed as a celebration of the women that participated and their 
accomplishment of continued engagement in engineering. 
 Community cultural wealth provides the mechanism for examining the 
experiences of Black women in engineering industry and identify the assets that they 
possess that have aided in retaining them in the workplace. This study did not focus on 
the culture or the barriers they encountered but rather the tools they invoked in order to 
remain engaged. CCW was used primarily during analysis to better understand what 
assets they possessed that have compelled them to remain committed to engineering for 
more than ten years. 
2.5 Conclusion  
 When examining the experiences of Black women in engineering industry, I used 
two theoretical frameworks to frame this study to better understand retention: social 
identity theory and intersectionality theory. Social identity theory provides insight into 
the identities of Black women, the existence of competing identities, the effects of this 
competition on their engineering identities, and the effects of the interplay on their 
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decision to stay or leave engineering. Intersectionality will illuminate the experiences of a 
demographic often omitted from research contributing to the body of engineering 
education knowledge. These frameworks operate in tandem. Crenshaw (1989) challenged 
the legal ????????????????????????????????????????? ???????????????????????????
restructuring and remaking the world where necessary, so that those that are singularly 
????????????????????????????????????? 48), implying more equitable opportunities. A 
privileged class that either accepts or rejects the circumstances of the most disadvantaged 
may always exist; however, these experiences must still be uncovered, so that the 
explanations of existing structures is not merely an absence of knowledge or ignorance.  
This research will help fill the gap so prevalent in the literature on the experiences of 
Black women in engineering industry, the implications of the complexities of the 
multiple identities that they embody, and the impact engineering identity salience has on 
their decision to stay engaged in the engineering profession.  With careful attention to 
????????????????????????????????????????????????????????????????????????????????????
provides ways in which the engineering community can continue to transform and evolve 
into a more inclusive profession established on a comprehensive understanding of the 




 Feminist researchers have utilized phenomenology as a means to research the 
gaps in disciplines that have previously been neglected because they lack importance to 
the public and patriarchal world (Lichtman, 2006). As demonstrated in the literature 
review (see Chapter 1) there is a gap in the research on Black women in engineering 
industry. This study provides a contribution to filling that gap with the exploration of the 
unique experiences of Black women in engineering industry. An interpretative 
phenomenological analysis (IPA) study provides insight into the complexity of their 
experiences in the workplace, their navigation of social identity development, and 
sustainability in a White male-dominated profession. IPA is committed to the detailed 
???????????????????????????????????????????????????????????????????????????????????????
the experience for this person is like [and] what sense this particular person is making of 
???????????????????????????(Smith et al., 2009, p. 3). Likewise, Smith (2009) noted in his 
text that a specific commonality in IPA research is the abundance of work around 
identity,  
????????????????????????-depth inductive qualitative study of a topic which has 
considerable existential moment, as is often the case in [interpretative 
phenomenology] research, then it is quite likely the participant will link the 
substantive topic of concern to their sense of self/identit????????????
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The connection to personal experience, commitment to detail, and association to identity 
inherent in IPA make this mode of inquiry essential to answering the research questions: 
3.1 Research Questions  
1) How do Black women negotiate and make meaning of their engineering 
experiences?  
2) How do Black women develop and sustain their engineering identity throughout 
their engineering careers?  
3) ????????????????????????????????????????????????????????????????????????????????
ethnic, and gender identities? 
4) What effect ??????????????????????????????????????????????????????????????????
retention in the engineering workplace? 
IPA??????????????????????????????????????????????????????????????????? ??????????????
participants make sense of their experiences, yields a rich and detailed description of the 
experiences of Black women in engineering industry and how they make meaning of 
these experiences.    
 This chapter provides the specifics of the research inquiry; I will begin by 
explicitly describing the epistemological paradigm from which I framed this research, my 
methodology ? IPA, and my positionality as a researcher.  I follow those descriptions 
with the details of the research design and analysis.  
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3.2 Interpretive Framework ? Transformative Research 
 Creswell (2013) introduced researchers to five interpretive frameworks or 
paradigms: postpositivism; social constructivism; transformative/postmodern; 
pragmatism; and types of critical approaches such as race, feminist, queer, and 
disabilities. Transformative research, formerly known as emancipatory research, was 
renamed to reflect the agentic role of the participants of the research study. Instead of the 
participants being emancipated (this assumes their being in a powerless position and the 
?????????????????????????????????????????), participants work with the researchers for 
personal and social transformation (Mertens, 2009). The transformative paradigm was 
developed in response to the need to ???????????????????????-unheard voices of women of 
??????? ??? as they are often pushed to the societal margins throughout history in the 
world of research (Ko et al., 2014, p. 174; Mertens, 2007). This need to provide an 
audience for the unheard voices is aligned with my beliefs as a researcher; as such I was 
compelled to seek out methodologies that embrace the social, political and historical 
forces that influence the experiences of a phenomenon. By listening to and revealing the 
stories of the Black women in engineering industry, I embarked upon the task of 
????????????????????????????????experiences individually and collectively to give them a 
voice and ultimately influence engineering retention. 
3.3 Methodology ? Interpretative Phenomenological Analysis 
 Qualitative research is the study of things in their natural settings, attempting to 
make sense of, or interpret, phenomena in terms of the meanings people bring to them. 
Qualitative research involves the studied use and collection of ?????a variety of 
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empirical materials that describe routine and problematic moments and meanings in 
??????????????????? (Denzin & Lincoln, 1994, p. 2). The word qualitative ?????implies an 
emphasis on processes and meanings that are not rigorously examined, or measured, in 
terms of quantity, amount, intensity, or frequency? (Denzin & Lincoln, 1994, p. 4). 
Instead, qualitative researchers place emphasis on the socially constructed nature of 
reality, the intimate relationship between the researcher and the researched, and the 
situational constraints that shape inquiry (Denzin & Lincoln, 1994; Glesne, 1999). 
Qualitative researchers seek to answer questions that stress how social experience is 
created and given meaning.  
 Social identity theory has been explored both quantitatively(Allison Godwin, 
Potvin, Hazari, & Lock, 2013)  and qualitatively (Hazari et al., 2015). When examining 
the constructs of social identity theory and intersectionality, qualitative methods provide 
a context for identity, qualitative methods allow a participant to relate themes to self and 
to the historical and social events in which they were developed and are executed (Deaux, 
2001). Qualitative assessment of identity has been particularly successful in exploring 
and highlighting conditions of intersectionality. The researcher is better able to appreciate 
the complexity of identity by re????????????????????????????????????????????to make 
meaning of the various identities and their overlap, as well as gain a sense of the ways in 
which those combinations may shift over time and place (Deaux, 2001). Qualitative 
researchers are more capable of entering worlds that may not be recognized and 
represented in quantitative approaches, which are often based on implicit norms that do 
not generalize well to underrepresented and intersectional populations (Deaux, 2001).  
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Interpretative phenomenological analysis (IPA) involves analysis of the historical, 
social, and political forces that shape and organize experiences. It goes beyond mere 
description of core concepts and essences to look for meaning embedded in common life 
practices (Lopez & Willis, 2004). IPA inquiry is focused on what an individual 
experiences rather than what they consciously know. This method of inquiry seeks to 
??????????????????????????????????????????????????????????????????????????? ???????????
examination of similarities and differences across the cases, so producing patterns of 
????????????????????????????????????????????????????????????? (Smith, Flowers, & Larkin, 
2009, p. 38). This emphasis on describing meaning of an ????????????????????????? ?????
IPA the method most appropriate for understanding the lived experiences of Black 
women in engineering industry and the social forces that shape their experience in the 
workplace.   
3.4 Positionality  
 When conducting research, every researcher is faced with the challenges 
associated ??????????????????????????????????????????????????????????????????????????????????
collecting, handling, and analyzing the data (Bogdan & Taylor, 1975, p. 12). Qualitative 
research acknowledges the role of the researcher as a filter, through which data are 
collected, organized, and interpreted and striving for or attempting to reduce bias is 
unnecessary (Lichtman, 2006). As a qualitative researcher I must confront the subjective 
nature of my role; I must consider effects on the research process and likewise effects on 
myself. Researcher bias is a topic that cannot be ignored or delayed as it has an impact on 
validity throughout the research process. Therefore, presenting an honest reflection of my 
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values and biases to the audience adds context and quality to my study (Willis, Jost, & 
Nilakanta, 2007). As the instrument of interpretation of the experiences of Black women 
engineers in industry it is appropriate that I share my position in the research.  
 The following section describes the process of bracketing (common to 
phenomenology), discusses my role as a researcher conducting interpretative research, 
and concludes with my positionality statement based on honest reflection on my 
experiences. 
3.4.1 Bracketing 
Bracketing is a fundamental term in phenomenological research that describes the 
process of a researcher suspending or holding in abeyance presuppositions, biases, 
assumptions, theories, or previous experiences to see and describe the phenomenon 
(Gearing, 2004). By suspending subjectivity, the researcher can ostensibly be objective 
about the subjectivity of others (Nielson, 1991). However, IPA redefines the notion of 
?????????????????????????????????? ?????????? ???????????????????????????????????????????
experiences????????????????????????????????????????????????????????????????????
presuppositions or expert knowledge, on the part of the researcher, as a valuable guide to 
inquiry. Researchers cannot separate themselves from what they know, and this 
inevitably influences inquiry (Giroux, 1986). What can be known is inextricably tied to 
the interaction between a particular investigator and a particular object or group (Guba & 
Lincoln, 1994). In conducting research, in spite of best attempts to do otherwise, we, as 
?????????????????????????????????????????????????????????????????????????????????????
part because of a natural inclination to empathize (Hatfield, Cacioppo, & Rapson, 1993; 
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Mirriam, 2002). A researcher is a person, a holistic being that cannot set aside parts of 
themselves (Ryan-Flood & Gill, 2010). This idea is consistent with how identity is 
framed in this study: people cannot disaggregate their identities in how they experience 
the world any more than researchers can disaggregate their knowledge from their own 
research. Rather than seeking purely descriptive categories of the real or perceived world, 
a researcher should be ?????????????????????????? ??????????????????????????????????????
in the world and how these meanings influence choices.    
 Positionality is an indiv?????????????????????????????????????????????????????????
social conditions in which it is produced. Each individual speaks from their standpoint 
and shares their partial, situated knowledge. Because each individual perceives her own 
truth as partial, her knowledge is incomplete. The collection of standpoints can create a 
more complete knowledge, as each person does not relinquish the uniqueness of their 
???????????????????????????????????????????????????????(Collins, 2000). This confluence of 
standpoints generates perspectives that might otherwise be missed. Gadamer (2004) 
called this convergence the ???????????????????.?  
 ????????????????????????????????????????????????????????????????????????he present 
cannot be formed without the past. Past and present cannot exist without each 
????????????????????????? is always the fusion of these horizons supposedly 
existing by themselves (Gadamer, 2004). 
My past experienced fused with the experiences of the participants of this study converge 
to create an understanding of the experiences of Black women in engineering industry.  
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3.4.2 Researcher as an instrument 
As an IPA researcher I must acknowledge the influence my positionality has on 
my research. Being explicit in acknowledging positionality when conducting research 
provides transparency in the research process. Subjectivity influences the interpretation 
of findings, being transparent about such influences is key to developing comprehensive 
and rigorous research outcomes.  
 Interpretative research depends on inter-subjective creation of meaning and 
understanding (Angen, 2000). When conducting interpretative research, no understanding 
exists without interpretation. Being reflective is not a means of obtaining objectivity but 
instead a process of self-e???????????????????????????????????????????????????????????????
contribution to the understanding (Angen, 2000; Lichtman, 2006). A reflexive approach 
allows the reader to trace how the original understanding of the topic evolved over the 
course of the research. When I defined bracketing I posited that researchers cannot 
separate self from what is known (as bracketing would suggest); as such, subjectivity is 
?????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????rent to all basis for judging interpretative 
work (Angen, 2000).  The goal of this positionality segment of my dissertation is to 
provide transparency about my personal investment in the topic of Black women in 
engineering industry in a written record. This transparency required a commitment to 




3.4.3 Researcher Role 
Being critical in reflecting on my positionality, I explicitly acknowledge the 
elements that influence my interpretation of the research findings: my race, gender, 
experiences in engineering and in industry, and exodus from industry, are all elements of 
my position that I explore below.  
 I am a woman of both African American and Mexican American descents. I 
received my undergraduate engineering degree from a predominately White institution on 
the East Coast. I was the only woman of color in my engineering graduating class. Upon 
graduation I migrated to the Midwest, where I started my career as a software engineer at 
a government defense contractor. I was one of two women of color in engineering at the 
company site. After six years in industry, I began to experience dissatisfaction with my 
career in part because of advancement prospects, career trajectory, and a lack of feeling 
of genuine contribution to the workplace. I was in a program with very little opportunity 
for upward mobility, at least that I could see at the time, and felt as if my talents, 
strengths, and capabilities were being squandered. This motivated me to seek other 
opportunities.  
 My quest for increased challenges took me to academia, at first as an adjunct 
professor. This experience led to the offer and acceptance of a full-time director of 
Software Engineering position at a small Midwest university. As fantastic as this 
opportunity was, I longed to return to the complex problem solving and regular schedule 
inherent to an industry setting. After some inquiry, I was told that a leadership 
opportunity in industry was available and I was encouraged to apply, was offered, and 
accepted the position. I returned to industry; however, this time I was interested in the 
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success of not just myself but other minority engineers at the company. I was deliberate 
in my efforts to participate in diversity and inclusion initiatives. I began to participate in 
recruiting and hiring activities, in part, to have some influence on the hiring process. I 
was diligent in welcoming minority new hires to seek my advice or opinion with matters 
of job satisfaction. However, I found the barriers they encountered were outside of my 
control. They too, longed for an environment that embraced their talents and were instead 
relegated to menial tasks that were borderline offensive given their advanced degrees in 
engineering. The minority new hires (myself included) were given little insight into 
strategies or actions necessary to advance in the organizational structure. When unique 
and challenging opportunities did arise, the opportunities were simply handed to someone 
????????????????????????????????????????????????????????????????????????????est of the 
employees at the site. The new hires began discuss feelings of disenchantment with the 
career, the company, and the culture, and they subsequently left. They became tired of 
??????????????????????????????????????????????????????????????????????? no clear paths to 
advancement and there were no models in the leadership that reflected their image, and 
despite my efforts attrition was high. I began to wonder if the cultural norms of that 
environment were consistent across all of engineering industry. I began to wonder if my 
experiences were unique or the norm. These experiences of my own, coupled with the 
stories of the other minorities, influenced my focus on Black women in engineering 
industry. Many efforts exist to attract and retain women and minorities in undergraduate, 
graduate, academia, and even industry; however, the numbers remain abysmal.  
 Engaging in this study, I am aware of my preconceived knowledge of being a 
Black woman, an engineer, and my previous experience with work culture and 
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environment. Constant reflection throughout the research process can continue to show 
these influences on research interpretation as well as influences on myself as the 
researcher. When conducting interviews, I need to ask questions that are directed towards 
their experiences and not constructed around my experiences. I had to be aware of 
reciprocity, as I realized that the likeness of our situations may lent itself to 
conversational dialogue that could turn into leading questions or statements. When 
analyzing and subsequently interpreting the data, the same awareness is needed. My 
experiences in industry were unfavorable prompting me to be diligent in order to ensure 
that I heard every story as a unique experience from each of the women. My background 
can provide insight, but it also could hinder my ability to see each participant as having 
unique journeys. Constant self-reflective practice through journaling in conjunction with 
feedback from my committee, research team, and peers aided in acknowledging bias 
inherent to my participation in the study as a researcher. As stated above when 
conducting interpretative research, acknowledging bias does not eliminate bias; it simply 
adds transparency to the research process. 
 Having described the appropriateness of interpretative phenomenology as the 
method of inquiry for this research study, I will now outline the research study including 
pilot studies, participants, data collection, data analysis, and quality and validity. 
3.5 Pilot Studies 
 During development of my proposal for this study I piloted the interview protocol 
with Black women in engineering industry twice. These pilot studies resulted in changes 
to the target population for sampling and refinement of the interview protocol. The first 
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iteration of the pilot study was broader in that I included any Black woman in 
engineering industry that demonstrated interest in sharing her experiences. However, 
during this pilot two unforeseen phenomena arose: 1) there was a stark difference in the 
ways that the women with less than ten years of experience spoke about their careers 
compared to the women with greater than ten years of experience, and 2) the Black 
diaspora provided an even broader array of experiences than was expected.  
 This pilot consisted of one forty-five minute interview with five Black women 
employed in engineering industry: Sylvia, Andy, Rogue, Leoni, and Natasha (self-selected 
pseudonyms). These women worked for either a government contractor or an online 
retailer. Their years of service ranged from six years to eighteen years. Each of the 
participants self-identified as Black; however, their ethnicities differed ? three were 
raised in the Caribbean, one was raised in Africa, and only one was raised here in the 
United States (and considered herself African American). This became of importance 
when discussing matters of race with the participants. In the context of theory race is a 
socially constructed and imposed identity with hierarchical implications. Meanwhile, 
ethnicity is typically self-identified. It usually involves affiliation, national origin, 
religion, language, and cultural differences (Omi & Winant, 1994).  Even though the 
participants self-identified as Black, they were explicit in their articulation of their 
ethnicity as either African, Caribbean, etc. Again, this becomes significant because they 
perceived matters of race (e.g., racial bias, racial discrimination) differently than the 
woman that self-identified as African American.  The women born outside of the U.S. 




?????????????? ????????This variation in participants in years of participation in the 
workplace and their origins yielded very distinct phenomenon that could not be ignored.  
3.5.1 Years in the Workplace 
When examining the experiences of the participants in the pilot study, the women 
with less than ten years of experience described extreme isolation, dissatisfaction with 
tasking, and disenchantment with the engineering environment. They were struggling 
with their identities as Black women in a predominately White male population. They 
had no relationships at work, no mentors, and were grappling with what their role was 
within their specific organizations. The women with greater than ten years of experience 
described this early phase in their career; however, they also talked about self-awareness 
?????????????????????????????????????????????????????????????????????????????????ainty 
and turmoil associated with an early career in STEM (generally less than ten years of 
work experience) and established mechanisms for remaining engaged (M. Ross & 
Godwin, 2016). This ????????????????phenomenon was intriguing and subsequently 
changed the focus of the study. I wanted to further investigate this phenomenon of self-
awareness further and therefore shifted the population to include only women with 
greater than ten years of experience. The shift towards participants with ten or more years 
of work experience was more appropriate for examining mechanisms for retention in the 
workplace. Participants with greater work experience could also provide insight into self-
awareness.    
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3.5.2 Interview Protocol Modifications 
 Another unexpected phenomenon that arose during the pilot study was the stark 
difference between how Black women born in the United States and those that were born 
outside of the United State spoke about race. All of the participants self-identified as 
Black, but those born and raised outside of the states denied that race was an issue in the 
workplace. The women in the pilot would share prior to the interview that while the 
interview was soliciting Black women for the study that being Black had nothing to do 
with their experiences. I had anticipated variation in experiences; however, I was not 
prepared for the blatant disclaimer by participants that race was not an issue for them. 
The variation in perceptions of race and gender influenced the wording in interview 
protocol. The initial interview protocol was written with the assumption that race would 
play a role in their experiences. An example of an adaptation made in the interview 
protocol was:  
Original: 
Questions: What role does race/ethnicity play in potential for advancement? 
This question was revised to ask how a participant felt her identity as a Black woman 
shaped her experience. If she did not consider race to be an issue it was captured, and a 
follow up question of how her identity as a woman or an African or a Caribbean, or any 
other identity that they claimed during the interview could be explored.  
Revised:  
Question: How do you feel your identity as a Black woman has shaped your experience?  
??????????????? ????????????dentities have surfaced in the interview]?  How did you 
come to this understanding?  
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The revision was nuanced enough to capture responses from participants that were not 
consciously aware of the influence of race on their experiences and created an 
opportunity for each participant to explore the elements of her identity that she described 
as being influential in her experiences.  
 The participants of the first pilot contributed to the refined scope of the participant 
criteria; participants only consisted of Black women with greater than ten years of work 
experience. The pilot study also illuminated areas for improvement when asking 
questions about participants? perceptions of how their race and gender influenced their 
experiences in the workplace, thus leading to refinement of the wording in the interview 
protocol. 
 The second pilot unveiled the challenges of executing two 45 minute interviews 
with a participant. Scheduling more than one interview with incredibly busy women 
having mature careers and personal responsibilities was nearly impossible. The interview 
was, instead, compressed from two 45 minute interviews into one 90-minute interview. 
This change was an in alignment with the method in both length and content and 
eliminated the complexity associated with scheduling a second interview (Seidman, 
2013).  
 Piloting this study two times proved to be invaluable with regards to planning, 
execution, and results yielded. The interview schedule was revised after each interview 
during the pilot. While the content of the interview did not change significantly, the order 
of the questions was revised, in order to provide a more logical flow during the interview 
process. Results of the pilot studies were published in other venues (M. Ross & Godwin, 
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2015, 2016). The results of my dissertation study will be discussed in detail in Chapters 
four and five.  
3.6 Participants 
 The participants of this study consisted of Black women currently employed in 
engineering industry with at least ten years of experience in the workplace. Defining an 
engineer is complicated by the variety of titles given to employees in the engineering 
workplace (see table 1, subsection 3.3.1). The most defining characteristics were women 
who had earned an engineering degree in their undergraduate education, who were 
working in an engineering environment, and who self-identified as engineers. The 
solicitation for participation explicitly stated participants must be Black women engineers 
with at least ten years of experience. If a woman contacted me, I assumed that she 
identified, at some level, as an engineer. I sought participants that self-identified as both 
women and Black, which included any variation of the Black diaspora ? African, African 
American, Caribbean American, mixed race, etc. In my earlier pilot study (Spring 2015), 
I found that my broad request for Black women resulted in women solely of African and 
Caribbean descent. The preliminary findings from this pilot study (described Chapter 1) 
suggested that women that self-identified as Black who were born and raised outside of 
the United States experienced and expressed their experiences of race drastically different 
from those who were born and raised in the Unites States. This finding prompted an even 
more targeted purposive sampling to ensure representation of African American women 
within my sample to create a more comprehensive understanding of the experiences of 




 Polkinghorne (1989) recommended that researchers conducting 
phenomenological research should interview from five to twenty-five individuals who 
have all experienced the phenomenon, while Creswell (2013) suggested that in-depth 
interviews with up to 10 participants is sufficient. The goal for this study was to interview 
8-10 participants. I initially began my study using purposive sampling. Purposive 
sampling is the method of sampling selected for this research study; as the name 
suggests, purposive sampling selects participants based on specific factors (e.g., race and 
gender) (Cohen et al., 2011). This method is ???????????????????????????????????
because they can offer a research project insight into a particular experi??????(Smith et 
al., 2009, p. 48).  Purposive homogenous sampling made the group as uniform as possible 
in accordance with the research criteria ? Black women with ten or greater years of 
experience in the engineering workplace. I did not limit Black to African American nor 
did I limit participants based on industry sector, titles, or roles. If the women self-
identified as Black women and engineers with ten years or greater of work experience, 
they were included in the study. 
 In the fall of 2014, I attended the Women of Color in STEM conference in order 
to recruit ??????????????????????????????????????????????????????????????????????????????
share their stories, when the conference concluded, the communication with most of these 
women ended as well. To gain enough participants for my study, the few women that 
responded to requests to interviews were asked to identify or refer other women to 
participate in this study in a snowball sampling method (Creswell, 2013). This method is 
useful for sampling populations that are difficult to access, including minorities, 
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marginalized or stigmatized groups (Cohen et al., 2011) which are often referred to as 
?????????????????????(Noy, 2008). Smith (2009) described this focus on a specific 
population as a means to acquire participa????????????????????????????????????????????????
?????????????????????? 49). ???????????????????????????????????????????????????????????
a snowball sampling was most appropriate to contact participants from a broad swath of 
experiences, locations, and engineering industries. In addition to the conference 
participants, I also solicited via my personal network. I began with friends that 
subsequently referred their friends and colleagues to me for participation in the study. I 
did not interview personal friends; instead, I interviewed women that they referred to me. 
The continued use of snowball sampling in conjunction with purposive sampling via 
professional organizations such as the National Society of Black Engineers (NSBE), 
Society of Women Engineers (SWE), the Women of Color in STEM conference (October 
2015), as well as contacts from the University of Pennsylvania Summit on the State of 
Black Women, yielded a final sample size of nine participants. There were no external 
incentives given to participants. Their participation was contingent on their desire to talk 
about their experiences. I either contacted the participant via email or they contacted me 
via email. Before asking a woman to participate, I told her that I was interested in her 
experience as an engineer ? ?????????????????????????????????????????????? We 
coordinated a date and time best suited to their schedules to conduct the interview over 
the telephone. The interview was recorded on an audio device and subsequently 
transcribed verbatim.  
The call for participants yielded fourteen Black women interested in participating 
in the study; however, five were discarded due to either being incomplete or failing to 
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meet the requirement of a minimum of ten years of experience. Unfortunately, I did not 
clarify the requirement prior to starting the interview and discovered the shortfall in years 
of experience midway through three interviews. In another case, two participants 
requested that we split the interview in two due to time constraints. Regrettably, the 
demands of their jobs and family never allowed us to complete the interviews. This left 
the remaining nine participants. 
 Participant details are outlined in Table 1 below. Each participant was encouraged 
to select their pseudonym (captured in the table) enabling them to take some ownership 
of the narratives that they shared with me. The remainder of the participant data was 
collected during the interview, including their respective, undergraduate university type, 
engineering major, industry type, years of experience, current geographic location, and 
origin. Geographic location and origin are identified by regions as described by the U.S. 
Census (Bureau, 2015). The diversity of the engineering major, industry type, and 
geographic location provided me with an unusual opportunity to see the common ground 


















































































































































































































































































































































































































































































































































































































































































































































































































3.7 Data Collection 
 The data for this study were collected through phone interviews. Interview is 
???????????????????????????????????????????????????? ????????????????????????? ??????
??????????(Cohen et al., 2011, p. 409). ?????????????????????????????????????????????????
lived experiences, their perceptions, and their interpretations of those lived experiences. 
Interviews provide the coherence, density and depth which are limited by other methods 
(Weiss, 1994). In-depth interviews are used when a research is interested in ?????
understanding the lived experience of other people and the meaning they make of that 





 Data collection for this study consisted of one 90-minute in-depth interview with 
nine participants. Each participant signed an IRB approved consent form (see Appendix 
A: Informed consent). I used an interview schedule method recommended by Smith 
(2009)  for use in interpretative phenomenology. He recommended the use of a schedule 
for two reasons: 1) to not confine/constrain the interviewee, and 2) to aid in facilitating a 
discussion. The aim of the interview was ???????????????????????????life world or allow the 
participant to recount her life experience, which included recounting elements of her 
experience that were important to her. I allowed ????????????????????????????????????????
order to a) uncover authentic elements not considered, b) allow for natural discussion of 
the experiences, and c) provide an open and comfortable dialog. However, I included 
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probing questions ???????????????????????????????????????????????? or to gather additional 
information when necessary.  
Each interview began with ?????????? ??????????????????????????????the questions 
proceeded gradually at the participants own pace to questions concerning three main 
areas of interest: 1) background, 2) work experience, and 3) meaning-making. Meaning-
making is described by Smith and colleagues (2009) as ?????????????????????????????????
[their] relationship with cultural objects and resources. The physical, social and cultural 
world has an existence which precedes us, and which constrains what we can do, be, and 
c??????????????. The meaning-making portion of the interview was designed to elicit self-
reflection on the part of the participant to understand or make meaning of their 
experiences as engineers and as Black women in industry. Embedded in the interview 
were questions devised for eliciting their understanding of their engineering identity in 
the context of their experiences.  
 The interview schedule consisted of three major sections: background, work 
experience, and making-meaning (see Appendix B). The background segment explored 
??????????????????ey into engineering, inquiry into factors that contributed to her career 
selection, and any initial thoughts on engineering as a profession. Work experience 
explored her work history, career trajectory, perception of her work environment, and a 
discussion about work relationships (e.g., colleagues, mentors, mentees, supervisors). 
Making-meaning delved into how each woman defined success (in their career), 
described what it means to be an engineer, and self-identification of race, gender, and 
role identity. The making-meaning section was designed to elicit her thoughts on 
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engineering, how she described engineering, and how she did or did not identify as an 
engineer.  
 Each interview was conducted over the telephone. Weiss (1994) argued that while 
in-person interviews are preferred, ???????????????????????????????????????????????????????
59). Musselwhite, Cuff, McGregor, and King (2007) on the other hand identify telephone 
interviews as the preferred method when conducting qualitative research citing the 
benefits of decreased economic hardship, reduction in response bias (i.e., facial 
expressions), increasing level of comfort of the participant, and increased anonymity. 
None of the participants appeared to be discouraged by the phone or seemed less 
forthcoming given the mode of interview. All of the interviews were recorded with a 
specialized phone ear-bud and audio recorder that allowed for the capture of the phone 
conversation. Transcription was executed verbatim by an external company, and I 
verified the transcripts for accuracy and then redacted them for anonymity of the 
participant. The redaction process included the removal of all identifiable information 
including name, company name, names of colleagues, university name, etc. A ?????????
???????????????(see Appendix C) was developed after every interview that consisted of 
a single sheet summarizing data about the participant, field notes, and salient points from 
the interview (Miles & Huberman, 1994). The redacted, transcribed document was 
forwarded to the participant for member-checking before proceeding with analysis (Guba 
& Lincoln, 1994). Member-checking with my participants was important to the study for 
the following reasons:  
a) Trust/Credibility ? each participant was told prior to starting the interview that 
they would be allowed to review the transcript and remove any material they 
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are not comfortable with being documented. Black women in industry are in 
such small numbers and can be reluctant to speak freely if they feel their 
career could be in jeopardy. This step allowed a participant to censor her 
interview. This reassurance provided a sense of control of the material, and as 
such participants were very forthcoming.  
b) Accuracy and elaboration ? each participant was given an opportunity to 
clarify what she said and in some cases elaborate after further reflection. This 
time for reflection allowed for explication of the experiences discussed in the 
interview. 
Member-checking has been identified as a basis for establishing validity (Guba & 
Lincoln, 1994); for this study, it also provided a sense of security for my participants. 
 Smith (2009) described meaning-making as a particularly human process, heavily 
reliant on language. Meaningfulness does not reside in the lived experience itself; instead, 
it is the deliberate act of bringing lived experiences to attention. It is this act of 
intentionally discussing, otherwise merely lived-through experiences, and bringing them 
to consciousness that opens the pathway to meaningfulness (Seidman, 2013; Smith et al., 
2009). By asking participants to reconstruct their experience and then reflect on its 
meaning, I encouraged ????????????????????????????????????????????????????????????ed them 
to consider the meaning of their lived experiences.  This practice of reconstruction 
enabled me to develop a better understanding of the experiences of Black women in 
engineering industry, allowing for interpretation.  
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3.8 Data Analysis  
 The analytic process of this research study was grounded in the foundation 
established by Smith (2009). The process began with my making ?????????????????????or 
the engagement of reflection and capturing of preliminary thoughts after the interview 
??????????????????????????????????????? (Miles & Huberman, 1994). Reflective remarks 
consisted of follow-up questions that emerged after the interview, identification of 
themes emerging between interviewees, and identification of raw connections to 
theoretical frameworks (discussed in Chapter 2). I collected all of the data before I began 
the analysis process (described in detail below). This reflective approach kept me from 
comparing new participants to the conclusions drawn about previous participants (Smith, 
2009). I then conducted phases I-IV (described below) on each interview separately to 
give my full attention to each participant in the study. As I progressed, I captured any 
thoughts pertaining to similarities and differences via memoing to document potential 
bias and influence. Variations in the prescriptive nature of phenomenology abound; 
however, the approach I utilized is described in the following phases:  
 Phase I: I began the analytic process by listening to each interview. No notes were 
taken during the process. I just listened to the words spoken by each woman. Attention to 
only the audio allowed me to listen for the first time, the interview ?????????????????????
own words. The participant became the focus of the analysis. Smith and colleagues 
(2009) described this part of the process ????????????????????????????????????????????
???????????????????????????????????????????????????????????????????p. 82). I then listened 
to the interview while reading the transcript, which provided another opportunity for 
engagement with the transcript and the participant?s words, tone, and delivery of her 
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experiences. Smith (2009) described this act as ????????????????????????????????????
???????????????????????? 82). 
 Phase II: Next, I engaged in the process of horizontalization. Horizontalization 
consisted of reviewing interview transcripts and highlighting ????????????????????????
sentences, or quotes that provided an understanding of how each participant experienced 
the phenomenon individually (Creswell, 2013, p. 82, Moustaka, 1994). This process was 
dependent on a line-by-line analysis of the experiential claims and understandings of each 
participant (Smith, 2009, p. 79,80). This phase consisted of (a minimum of) three passes 
through the transcript each time focusing on a different form of commenting: descriptive, 
linguistic, and conceptual (Huff et al., 2014; Smith et al., 2009). The descriptive 
????????????????????????????????????????????????????????????????????????????????????????of 
this pass was to summarize the point of the statements that the participant made. The 
linguistic commenting explored the language choice of the participant. This pass 
identified the words the participant used and the tone in which she delivered her 
narrative. In some cases, the linguistic analysis included identifying the use of metaphors, 
hyperbole, pronouns, repetition, and other notable patterns of speech. The conceptual 
commenting often took an interrogative form. Conceptual commenting shifted attention 
??????????????????????????????ding of content. During conceptual commenting was the first 
time that I used personal reflection to begin to interpret the experiences my participant 
shared with me in the interview. Upon completion of all three forms of commenting the 
analysis shifted to Phase III (see Table 2). 
 Phase III: I developed themes from these significant statements (Creswell, 2013). 
Theme development involved identification of the emergent psychological patterns 
  
73 
within the experiential data collected, being certain to emphasize convergence and 
divergence, commonality and nuance (Smith, 2009). These themes were captured using 
?????????????????????????(Miles & Huberman, 1994) (see column labeled THEME in 
Table 3). The themes were then imported into a concept map tool called Inspiration®, 
noting line numbers from the original script for evidence and direct connection to the 
themes (Lester, 1999). The concept map was analyzed to determine clusters of meaning. 
The concept map provided a visual representation of the themes for identifying 
relationships between themes to create clusters of meaning (see Figure 3). The clusters of 
meaning were analyzed and labeled as master-themes and sub-themes (Hycner, 2012). 
The process of analyzing the concept map yielded on average three to four master-themes 
and two to five sub-themes collected in a table of themes (Figure 4). The table of themes 
aided in the development of the composite description in Phase IV. 
 Phase IV: The significant statements and themes contributed to the composition 
of the textual description or description of what the participant experienced. I also used 
the master-themes and sub-themes to write a description of the context or setting that 
influenced how the participants experienced the phenomenon, called imaginative 
variation or structural description (Creswell, 2013); the structure illustrates the 
relationships between themes (Smith, 2009). These results are found in Chapter four of 
this dissertation. 
Phase V: Having provided the context and in-depth analysis of each participant, 
this chapter consists of the superordinate themes (see Figure 5) that emerged when all of 
the participant sub-themes (see Table 4) were analyzed. Chapter four presented the 
results consisting of 33 themes and 84 subthemes. The 84 subthemes were printed, cut, 
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and tapped to a wall to provide a broader view of the many subthemes. Subthemes were 
subsequently clustered based on similarities or isolated based on uniqueness. After 
reorganizing the subthemes, there were clusters of six superordinate themes.  After 
further analysis it was concluded that the density of evidence for each superordinate 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Phase VI: After analyzing each interview, all of the themes were collected in an 
overarching table of themes (see Chapter 5, Table 4). The table consisted of a collection 
of 33 themes and 85 subthemes across all nine participants. The 84 subthemes were then 
printed, cut apart into individual slips of paper with one subtheme on each, and arranged 
on a wall with adhesive to provide an easy-to-manipulate visual. The subthemes were 
then arranged and rearranged on the wall based on similarities and relationships. If there 
were multiple subthemes related to mentoring, for example, they were grouped together. 
After the clusters were formulated, the clusters were then analyzed for relationships 
between clusters. For example, I had clusters on mentoring, role models, peers, and 
managers. These clusters were then clustered and labeled as work relationships. This 
process continued until there were obvious relationships between clusters. These resulted 
in clusters of subthemes. These clustered subthemes were then imported into 
Inspiration® manually to generate a concept map to determine the patterns across 
participants. The concept map was generated in order to establish a visual to collapse 
similar themes into super-themes that were experienced by at least three participants in 
the study, following the guidelines set forth by Smith (2011) in his evaluation of 
???????????????????????????This final phase resulted in a written narrative consisting of a 
theme-by-theme interpretation of the overarching experience of being a Black woman in 
engineering industry (Smith, 2009). These results are found in Chapter five of this 
dissertation. 
 During the analysis I returned to the research question in order to establish a 
deliberate focus on answering each of the four research questions: 
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1) How do Black women negotiate and make meaning of their engineering 
experiences?  
2) How do Black women develop and sustain their engineering identity throughout 
their engineering careers?  
3) ????????????????????????????????????????????????????????????????????????????????
ethnic, and gender identities? 
4) What effect ??????????????????????????????????????????????????????????????????
retention in the engineering workplace? 
 This study, while guided by the theoretical frameworks of social identity theory 
and intersectionality, in the spirit of IPA remained open for the emergence of new 
frameworks for understanding the experiences of Black women in engineering.   
 I generated a file for each participant that consisted of a contact summary sheet, 
reflective remarks, phases one through three, and ??????????????????????????(or a 
formalized coherent set of explanations of common themes or experiences as well as 
unique experiences). Establishing a file of evidence for each participant contributed to the 
transparency to the analysis process as well as provided the basis for establishing the 
composite description (an example is included as Appendix D). Defining and following a 
systematic analytic structure, combined with evidence aided in ensuring quality and 
validity.  
3.9 Quality and Validity 
 Determining the quality and validity of research is difficult in qualitative inquiry 
but necessary for ensuring that the meaning drawn from the data refle??????????????????????
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experiences (Guba & Lincoln, 1994). Even more complicated is determining the criteria 
for assessing quality and validity. This section will discuss the four principles for 
assessing quality introduced by Yardley (2000) and a process to ensure validity as 
proposed by Yin (1989). 
 Yardley (2000) in her assessment of health research determined that quality could 
be assessed by four principles: sensitivity to context, commitment and rigor, transparency 
and coherence, and impact and importance. I describe the four principles and identify 
elements in the document that either stand as evidence of compliance or identify that 
evidence is forthcoming. Sensitivity to context is giving attention to the sociocultural 
?????????????????????????????????????????????????????suggested that a ???????????? 
argument for choosing interpretative phenomenology demonstrates a commitment to 
sensitivity towards the participants and their socially and historically contextualized 
experiences (see Chapter 3, section 3.c.). Commitment and rigor refers to in-depth 
engagement with the topic, methodological competence or skill, thorough data collection, 
and analysis that illustrates both depth and breadth (see Chapter 1, Chapter 3 sections 6 & 
7). Transparency and coherence are the clarity of description or argument, transparent 
methods and data presentation, theoretical and methodological compatibility, and 
reflexivity. These elements are available in the appendices and consist of a detailed 
accounting of the data collection and analysis process, as well as reflective notes, coding 
schemes, and descriptions (Appendix D). Impact and importance refer to the theoretical 
understanding (see Chapter 2), socio-cultural understanding, and practical application or 
implications of the study (also see Chapter 6). Implications of the study for Black women 
pursuing engineering, engagement in the engineering workplace, and engineering 
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industry were synthesized from the findings in answer to the research questions of this 
study and discussed in the final chapter of the dissertation.  
 Interpretativ???????????????????????????????????????????????????????
?????????????????????????????????????, as such, Walther, Sochacka, and Kellam (2013) 
recommend establishing a process-oriented framework to ensure quality and validity (p. 
628). Outlining strategies to foster quality throughout the research process such as 
reflexive documentation and explicit demonstration of methods ensure quality in 
qualitative research.  
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4. INDIVIDUAL RESULTS 
 This chapter was developed to provide context and transparency for the study. 
This section provides the background and emergent themes and subthemes for each 
participant. As discussed before, this study consisted of nine participants. The analysis of 
each participant yielded two to five master-themes ????????????????????? which are 
presented below and substantiated with evidence from the transcript.  Even though 
Mirriam was not the first participant interviewed, Dr. Huff (who served as a mentor 
during the analysis of the first participant) and I selected her based on her rich transcript. 
After completing analysis of Mirriam, each participant was analyzed chronologically (in 
order of the interviews); as such, the data is presented in the order in which the analysis 
was conducted. As mentioned in chapter three all of the participants self-selected their 
pseudonyms in order to protect their identities. Other key data were de-identified or 
generalized such as: university, city, and company. Less unique information such as 
participation in a minority engineering program, Society of Women Engineers, National 
Society of Black Engineers, were left unaltered. Any data deemed personally identifiable 
or too unique were modified or generalized to protect the participant. An example would 
????????????????????????????????????????????????????????????????????????????
predominately white institution in place of the university name. The alternate names were 
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selected as to retain the integrity of the data without sacrificing the identity of the 
participant.  
 Each participant is presented in this chapter in the form an individual case 
including a brief background on the participant (per the interview) followed by the 
emergent themes and subthemes associated with each case. Synthesis of the themes 
across participants is presented in chapter 5. 
4.1 Mirriam 
4.1.1 Background 
 Mirriam was born and raised in the Midwest. As a child, she was an active young 
lady that participated in dance, church, cheerleading, and piano lessons, to name a few. 
By her own account Mirriam ?????????????????????????????????????????????????????????
With the support of her family (in particular her mother) she was in an honor society, 
cheerleading, dancing, and piano lessons. She recognized and acknowledged that she 
????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????he loved math and science. It 
was enjoyable and she mastered it with ease. She could not recall ever having to do math 
homework when in grade school. When she was in the seventh grade an uncle that 
worked in the automotive industry recognized this passion in her and told her to?????? 





 Mirriam matriculated in Civil Engineering at a Midwestern predominately White 
institution (PWI) where she battled her loneliness as a minority student with active 
involvement in the university minority engineering program (MEP), a Black sorority, and 
the National Society of Black Engineers (NSBE). During her undergraduate tenure she 
participated in internships in the automotive industry that catapulted her into a nineteen-
year career in the industry. She worked for four companies, all in the automotive 
industry, as a manufacturer or a supplier.  
 It really was a joy to speak with Mirriam. She would periodically say my name 
throughout the interview, making it personal and engaging; I really appreciated that about 
her. She was funny, lively and possessed a very strong self-conception and identity. I 
found myself admiring her strength, clarity, and poise. Immediately, Mirriam described 
?????????????????????????????????????????? to her career and happiness. She spoke about 
this conception as if it were a form of liberation????? ????????????????????????????????????
?????????????? ????????????? ???????????????????? She spoke very highly of mentors and 
sponsors during her career and articulated the influence relationships have had on her 
career success and continued engagement. Due to the complexities of boundary work5, 
she no longer considered herself an engineer; however, she could not imagine life outside 
of engineering. While Mirriam no longer labeled herself as an engineer, her engineering 
identity was salient and was evidenced in the ways that she spoke about engineering, her 
day-to-day responsibilities, and herself.  She attributed her success in her career to the 
                                                 
5
 Boundary-work was a concept explored by Gieryn (1983) to explain the boundaries drawn in science to 
???????????????????????????????????????????????????????????? ??????????????????????????????????????????????
and to deny access to others. In the context of this paper it is the boundaries drawn around engineering. 
This work was extended into engineering education by Pawley (2007). 
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tools she acquired through her engineering academic pursuits and her experiences in the 
engineering workplace. When she spoke about what being an engineer meant to her, she 
did so with pride and passion for her profession. This passion and pride, however, was 
overshadowed by an incongruity between what she perceived to be traditional 
engineering work and the roles that she embodied in her day-to-day occupation. Another 
identity very salient for Mirriam was her identity as a Black woman. Through her 
experiences in undergraduate school, ????????????????????????????????????????????????
one,????????casional reminders from her co-workers, she was very aware of her identity 
as a Black woman Mirriam, knew that she was a Black woman in an environment that 
??????????????????????????????????????????????????????????????????????????faith, family, 
health, and happiness as foci to guide her career and as guideposts for remaining true to 
herself.  
4.1.2 Themes 
 For Mirriam, becoming an engineer is what opened doors for her. Her 
undergraduate and graduate training prepared her to become the leader and manager that 
she is today in the role as the Director of Manufacturing Operations. However, even with 
this gratitude for her training as an engineer, she rejects the title of an engineer. The 
conversation with Mirriam was riddled with dissonance with regards to what qualifies as 
engineering and therefore who can call themselves an engineer. The boundary work 
established within her corporate culture made it hard for her to claim her engineering 
identity any longer.  
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 Mirriam very seldom spoke ill of anybody during her interview. Even when she 
described an uncomfortable encounter with a co-worker that reminded her of her unique 
existence in the engineering world she did so with grace, forgiveness, and in a pragmatic 
fashion. 
????????????????????????????????????????????????????a probably a month into being 
a full time employee with [company name]. There was a guy that sat in my 
cubical area. He looked at me one day across the cube. He said, "Hey! You're not 
supposed to be here [...]. I just never was supposed to work with a woman in 
engineering, let alone a Black woman." He spun around in his chair and went 
right back to work.  
She stated that it happened, chuckled, and then moved on; however, despite this 
dismissive approach to recounting awkward racial or gender encounters it was evidenced 
in the ways that she described those around her and those whom had influenced her, that 
she possessed a heightened awareness of both race and gender. The conversation with 
Mirriam resulted in six major themes, each described in detail below with evidence from 
the transcript.  
THEME 1: Double consciousness  ?  Heightened racial and gender awareness 
Mirriam had a keen awareness of her race and gender. This consciousness was prevalent 
in the stories that she told of times when she was reminded by her peers that she was 
Black and a woman. It was clear in her re-iteration of being the ?only one? in school and 
at work (in her various roles and companies). ????????????????????????????????????
prevalent in the way that she described others; she always articulated the race and gender 
of every mentor, boss or supervisor that she mentioned in her recounting of her story. 
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There were moments of double-consciousness6 where she tried to articulate the ways that 
she was ??????????????????????????????????????????? or White men.  
SUBTHEME 1: Contended with be???????????????????? identified, acknowledged, 
owned/felt empowered: 
If you can maneuver through that experience where you're a minority in any 
situation or environment, then you can stand up for new ideas, for innovative 
concepts, for engineering and leading a project. I think that's where the fact that I 
happen to be an African American woman is an advantage because some of my 
counterparts haven't had that same experience built up in them over time. You 
know, I'm comfortable walking into any room because I have been all my life. I 
didn't have a choice. 
SUBTHEME 2: Felt ???????????????????????????????? ?????????????????????ssions of 
Black women engineers  
I was taught very early on by one of them for that. Presentation of self was of 
tremendous importance. What I chose to wear, people's initial impressions, and 
this was a Black gentleman but, he coached it as an African American thing I 
needed to be conscious of.  
 
Because I believe, for a lot of people and for whatever reason based on their 
background and experiences, they've got some view of what we are. They have 
                                                 
6
 Double consciousness was a term that originated in W.E.B. Du Bois work The Souls of Black Folk that 
was used to describes psychological challenge of "always looking at one's self through the eyes" of others 
(e.g., White people, men, etc.) (Dubois, 1903) 
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some belief that has probably built up incorrectly but, just based off their 
experiences, what they are taught because they're all learned behaviors, right? 
That I can help defeat by, number one, having a confidence and looking the part 
and being able to deliver in a way that they assume you can't and then they get 
confused. I really think people are very confused by my existence, Monique. 
SUBTHEME 3: Perceived/Formed impressions of/Identifying mentors, bosses, or 
supervisors with a heightened awareness of race and gender 
 
I was taught very early on by one of them for that. Presentation of self was of 
tremendous importance. What I chose to wear, people's initial impressions, and 
this was a Black gentleman but, he coached it as an African American thing I 
needed to be conscious of.  
 
I remember there was a woman, [co-worker name], right down the aisle from 
where that happened at and she was an African American. 
 
???????????????????????????????????????????????????????????????????????????????
that was in the transmission plant for a couple years and I remember something 
had upset me and I can't even tell you what but, I remember being in his office, 
his name was [co-worker name], in tears. He said, "MIRRIAM, sit down and calm 
down. The fact that you're crying doesn't bother me. All it tells me is that you care 
and the fact that you care is great. Now we've got to learn how to get your 
emotions in check so people don't read it wrong." That was another tremendous 
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lesson for me too because it's my opinion, at least as women in this environment, 
they already think that we are emotional or whatever.  
 
The plant manager I went to work for, he was a White man but very, I don't know, 
down to earth, very relational, very experienced. It ended up being a good fit for 
me.  
THEME 2:  Developed agency within her surrounding work structure:  self-
awareness and alignment 
Mirriam possessed a strong sense of self-awareness7. Early in her career, Mirriam was 
advised by a mentor to be self-aware and be sure that all career decisions reflected 
priorities and goals in life. She embodied this model when making career decisions, 
aligning with companies, establishing work relationships, and defining career goals. This 
alignment provided ?????????????????????????????????a sense of belonging.  
SUBTHEME 1: Identified, with strong commitment, personal values and priorities ? 
spirituality, love, health, family, happiness, and accomplishment 
My faith. My family. Their health and happiness in life. Really, those are the 
things that are priorities for me. With every other choice I make, I try to make 
them align to stand very true to myself and my values and ensuring that it's best 
for my family. ??] The five [priorities] were spirituality, love, health, family 
happiness, and accomplishment.  
                                                 
7
 Self-aware was a construct defined by Hall (2004) as the ??????????????????????????????????????????????
moods, emotions, and drives, as well as their effect on others ?????????????????(p. 154) 
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SUBTHEME 2: Claimed agency at work: Seeking strong alignment in work 
relationships, corporate culture, and her career goals 
While I will partner with my employers and leaders to understand what their 
needs and fit for me in their needs may be but, at the end of the day, if that fit's not 
there, nobody holds responsibility for choosing to make a change or not make a 
change but Mirriam. Knowing whether or not I want to take a certain role or 
opportunity but me. I believe in communicating extraordinarily clearly to my 
leadership about what it is I'm interested in and ensuring that that fits what they 
think I can do. If they say it does, great. We're still running down the same 
direction.  
 
The plant manager I went to work for, he was a White man but very, I don't know, 
down to earth, very relational, very experienced. It ended up being a good fit for 
me.  
 
??? the guy I was working for, who was president of the division, that was the 
problem. He just ... I didn't believe in him and he broke my trust once Monique 
because we were doing an annual operating plan. We put it together and, in our 
first peer review with him, he asked us to change some things in our capital plan 
so, we did. We went into the review about a week later with the CEO. We get to 
that material. The CEO doesn't like it. He questions it and the president decided 
to run over us with a Mack truck and jump on board the CEO and say, "I don't 
know why you would ever put that in there?" I'm like .... I chose my words very, 
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very wisely and I think I got it right because, after, the meeting was over the CEO 
called me and said, "Okay, Mirriam. Tell me what's really going on." At least he 
was able to see through sort of the ... ??? Because, he knew that that's not 
something that I would do. I did it because he ultimately directed me to do it after 
we couldn't agree on another approach. It was really the final straw. I wasn't a 
huge fan of the guy anyway but, that's okay. I had limited exposure to him and 
there was a director at the time between the two of us. ??? But yeah, when I can't 
trust you, Monique, we've got a problem. That was the final straw that said, 
??????????????????????????????????????????? 
SUBTHEME 3: Felt freedom and happiness through consciously pursuing alignment 
between personal values and priorities and work. 
 
Yeah, definitely. I was, you know, why not me? The other thing, Monique, is I 
have found ... You know, I said I was always really direct? One of the very first 
things I told my staff when the HR manager took me to meet them when I came to 
[company 3] was, "Okay, what do you want to know about Mirriam? I'm a 
Christian. I don't tell you that because it's professionally relevant. It is not but, it 
should give you an inkling of how I am trying to live my life and what's important 
to me." I think taking ownership of those things and letting people know who you 
are and who you're trying to be in life kind of frees you up to be you.  
One of the most poignant was basically just always be true to who you are. Don't 
take a job, a project. Don't make a decision that is just fundamentally against 
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whatever your value system is. Because you won't be happy. You won't be able 
live with yourself if you do.  
THEME 3: Complex understanding of engineering identity ? exclusive and 
inconsistent  
Boundary work is complex and ill-defined when it comes to what constitutes being an 
engineer and what defines engineering. There was significant dissonance ??? ?????????
descriptions of what it meant to be an engineer, do engineering, and work on current 
engineering assignments. She defined engineering as problem solving, stated that she was 
no longer an engineer, then described her day-to-day responsibilities (which included, 
arguably, engineering responsibilities), and said that she loved her job because it required 
problem solving daily. The dissonance appeared to exist between her perception of what 
constituted engineering and how she perceived her current role (see subtheme 4). 
Conversely, she said she no longer considered herself an engineer nor did she want to feel 
like an engineer; yet, she was very proud of her identity as an engineer.  
SUBTHEME 1: Strong engineering identity established in early childhood, eroding 
since due to boundary work 
It was a natural area for me but, I had some family members ... I had an uncle 
that was working for [automotive industry] at the time and he was a chemist by 
education. I had other family members in industry that said, "Hey, you can 
leverage that and go into kind of engineering and do almost anything with it." 
They kind of got me thinking down that line but I knew, Monique. Was absolutely 
sure of this when I was in the seventh grade that I was going to be an engineer. 
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But I can also tell you, Monique, I don't want to feel like an engineer. My team 
knows that, while I have two engineering degrees, they have to understand all of 
it. I really don't want to spend my time down in the technical weeds.  
SUBTHEME 2: Proud engineer  ?  demonstrated pride with regards to being an 
engineer and defying stereotypes 
There's definitely a sense of accomplishment that comes with it. I would be 
disingenuous if I said there wasn't a little bit of enjoyment that I take out of people 
realizing that I'm a female who has got a couple of engineering degrees, right?  
SUBTHEME 3: Discontinued engineering identity due to divergence in tasking 
But I can also tell you, Monique, I don't want to feel like an engineer. My team 
knows that, while I have two engineering degrees, they have to understand all of 
it. I really don't want to spend my time down in the technical weeds.  
SUBTHEME 4: Dissonance between definition of an engineer, engineering identity, 
and engineering roles/tasking 
In the interview Mirriam described an engineer in one sentence: ?A problem solver.? 
She then said she did?????????????????????????????????????????????????? to herself as an 
engineer, but when she described her day-to-day roles and responsibilities she sounded 
similar to her definition of an engineer: 
There's a cadence of meetings that I have to live with or around but, my average 
day, I'm usually in at around eight. I'll do an exercise for my first thirty minutes 
where I'm just checking on current production status and how we closed the prior 
day. I'll check in with the team on any open issues we need to resolve 
immediately. I have two facilities and so, I'll do that first and then I have a 
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schedule for the day. I go for things that I want to accomplish or move forward 
with and other interfaces or discussions I need to have or strategic plans or 
presentations or whatever I'm accountable for at the moment. I can have 
technical meetings where I'm in product development discussion with the 
engineering team, looking at new designs on new products we're going to launch. 
I can have reviews of new process or equipment we're installing. I might sit in a 
strategic plan review with our business unit president so, my day is full of all 
kinds of stuff. Then I might get called over to HR because we've got an associate 
problem, you know? I probably should have a couch in my office so I can be a 
psychologist too. But that's the kind of range of stuff that goes on every day.   
But then closed the interview with: ?I enjoy it because, even though it's not all 
engineering, every day there's a problem to solve?? Mirriam began by describing 
engineers as problem solvers, described a list of tasking (arguably) aligned with 
engineering, and then closed ??????? ??????????????????????????????????????????? her 
own definition she was an engineer, however, she no longer considered herself an 
engineer.  
THEME 4: Perceived influences for career aspirations (engineering) 
???????????trong math and science abilities and interests coupled with encouragement 
from an uncle (that was an engineer) and her mother to pursue an engineering career path. 
She had strong engineering role models in family members and the support of her parents 
to explore career opportunities and interests. Engineering felt consistent within herself, 
based on her performance in math and science.  
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SUBTHEME 1: Feeling supported through her family via limitless opportunities for 
occupational exploration 
I got real lucky and I did. My mom was an educator, Monique, and so I think that 
she always told the story of, "Listen, when I came along, there weren't as many 
doors completely open for women quite yet," and so you could teach, you were a 
nurse. Absolutely admirable occupations but, she also pushed me to think outside 
that box as well and said, "If you go this route, you can probably use it in a whole 
lot of ways, right? Who knows where it takes you?" versus some other choices.  
SUBTHEME 2: Inspired by and encouraged by engineering family members to 
consider engineering 
I had a very supporting network of folks around me, if you will.  
I had an uncle that was working for [automotive industry] at the time and he was 
a chemist by education. I had other family members in industry that said, "Hey, 
you can leverage that and go into kind of engineering and do almost anything 
with it." They kind of got me thinking down that line but I knew, Monique. Was 
absolutely sure of this when I was in the seventh grade that I was going to be an 
engineer.  
SUBTHEME 3: Felt driven by her perceived natural/innate abilities in math and 
science 
I always loved math and science, Monique. It made me happy to do it, right? 
That's what kind of led me into space camp and other things. I just enjoyed the 
stuff and never had to work hard at it. It just seemed to come naturally to me. I 
don't even remember taking homework home when it came to math, okay?  
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THEME 5: Valued holistic personal relationships inside/outside of work 
Mirriam believed strongly in the value and necessity of personal relationships in the 
workplace. She held ?holistic? personal relationships as the standard due to her belief that 
you must bring your ??????????????????????????????? people, engaging with people, 
helping people, and inspiring people. 
SUBTHEME 1: Perceived social-integration as important ? sought social integration 
in school and at work 
When she reflected on undergraduate school she said:  
Absolutely. My very first year, that was a very tough transition in that first 
semester. I had a random roommate, who was a junior. She was Caucasian. She 
was in the band. She had a boyfriend. I remember being lonely because she wasn't 
around a lot. It was real hard to get acclimated in the beginning. But that quickly 
passed because I got involved in the minority engineering program that [MEP 
director] was running at the time. Through that effort, I really met a lot of the rest 
of us and started building those relationships. When I was a sophomore, I pledged 
Delta [Black sorority] and so, that surrounded me with folks like us and created a 
sisterhood for me. Then I became very involved in the National Society of Black 
Engineers and I would say those three elements together changed my 
[Midwestern University] experience after about that first semester. I had to dig in 
and find some folks to fit in with. I mean, you know. There's not a whole lot of us 
looking like us and I think it's much the same today, which blows my mind. But 




SUBTHEME 2: Felt that there was values in a holistic understanding of others 
But that's kind of up to them. How much do they want to open up? You know, who 
they are beyond that employee. I think it's important to know them holistically if 
they're comfortable with that. Because we are who we are completely, even at 
work.  
SUBTHEME 3: Valued personal relationships at work  ?  they guided, influenced, 
and positively impacted her career and decision-making 
One of the most poignant was basically just always be true to who you are. Don't 
take a job, a project. Don't make a decision that is just fundamentally against 
whatever your value system is. Because you won't be happy. You won't be able 
live with yourself if you do. I was taught very early on by one of them for that. 
Presentation of self was of tremendous importance. What I chose to wear, 
people's initial impressions, and this was a Black gentleman but, he coached it as 
an African American thing I needed to be conscious of. That there's still 
extraordinarily few of us and what I do sets the path for many, somebody next and 
so, kind of get your shit together.  I remember him pointing out how I ought to 
dress. Instead of khakis and a [automotive company] shirt, go grab yourself a 
jacket and a blouse and some slacks. Just because you work in a plant, you don't 
have to look like a factory rat. I've lived by that forever. 
I guess that's all I can say. There's absolutely no doubt that people have called me 
or thought of me for opportunities or pulled me into projects. I had a lot of 
exposure because of a relationship or a prior success that has been had.  
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SUBTHEME 4: Perceived relationships as the gateway to acquiring the information 
necessary to ensure alignment (see self-awareness and alignment). 
I ran into some great mentors that, without question, took a liking to me, gave me 
advice even in those intern days that made all the difference for how I tried to 
maneuver my career and classes I would take and hurry up and go back to grad 
school and all that kind of stuff.  
One of the most poignant was basically just always be true to who you are. Don't 
take a job, a project. Don't make a decision that is just fundamentally against 
whatever your value system is. Because you won't be happy. You won't be able 
live with yourself if you do. I was taught very early on by one of them for that.  
THEME 6: Lift as you climb felt an obligation to mentor 
In her continued commitment to relationships she identified her obligation to help those 
Black women engineers that followed her. This could be in the form of traditional formal 
mentoring or through ensuring that she continued to disrupt stereotypes about Black 
women engineers. 
SUBTHEME 1: Feels responsible for being a role model to other Black women 
engineers 
That I could solve the limits that some young women are making in educational 
choices and the people in careers are faced with but, hopefully I am. Slow but 
sure, you know?  
SUBTHEME 2: Determined to continue to break down barriers and pioneer spaces 




I think I've been able to hopefully stand up and illustrate an example for those 
that might come next because I think that's critical, Monique. I don't want 
anybody ever saying, "You know what? We tried that Black female type manager 
thing once. It didn't work."  
Mirriam is a Black woman that has a salient racial and gender identity and despite her 
claims to not want to ???????????????????????????????? a strong engineering identity. She 
wanted to be an engineer since the seventh grade and when asked if she had ever 
considered leaving engineering her response was: 
No, I don't think so, Monique. Not that I can recall. If there was ever doubts, it 
was when  
I was ??????????????????????????????????????????????????????? or when I was in grad 
school, up late, and still working full time trying to study and my husband would 
???????????????????????????????????????????????????????????????????????????????????
but, just pulling up your bootstraps and persevering.  
During her nineteen-year career she actively sought out relationships with those she 
initially shared identity with (e.g. MEP, NSBE, Black sorority, Black co-workers, women 
co-workers) and then expanded that network to include people that she could identify 
with (i.e., people with shared values and priorities).  She heeded the advice given to her 
by her peers and mentors and actively pursued opportunities, relationships, and 
companies that aligned with her personal values and priorities. These elements coupled 






 Savannah was first exposed to engineering in high school. She went to a Catholic 
high school with nuns that were committed to exposing girls in their school to a wide 
variety of occupational options, including non-traditional paths for women. The school 
not only offered introductory engineering courses, they also coordinated science fairs, 
college campus visits, and lab tours. They encouraged the young ladies to participate and 
attend all of the STEM-related activities coordinated by the school. Exposure to 
engineering faculty and exciting new technology (i.e., nuclear reactor visits) coupled with 
her affinity for math and science ???????????????????????????????????????????????. Upon 
graduation she had her heart set on attending a large, well known predominately White 
institution in Boston where she could participate in co-operative education opportunities 
as well as pursue her studies in mechanical engineering; however, these aspirations were 
thwarted by racial turmoil in the Boston area at the time. Her parents decided perhaps a 
western small college in New England would be best. Unfortunately, she described this 
experience as such,  
I didn't like it because it was being around people who'd never seen Blacks. The 
teacher, ?????????????????????????????????????????????????????????????????????????
be an engineer and I'm going to do everything I can to get you out of these 
classes." 
This experience prompted her to transfer to a Historically Black College or University 
(HBCU). She described ???????????????????????????????????????????????????????????
astounded by the wealth of strong Black role models. The Black faculty at her new 
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institution had excelled academically and shared their knowledge and experiences with 
her.  
???????????xposed to people who ... A couple of the professors had went to MIT 
when they were in their 20s and to college when they were 15 and 16. You get to 
see a lot of role models, very strong role models. 
They were nurturing, supportive, and defied all of the stereotypes that she had been 
exposed to during her previous institution. She interacted with her first African American 
woman engineer and was taught by women faculty (also anomalies at her previous 
institution). She developed life-long relationships at her institution that she credited thirty 
plus years into her career for helping her to remain engaged in engineering.  
 Savannah began her career in Boston designing nuclear power plants; however, 
she longed to do more than design. She wanted to have the experience of working on a 
construction site where the power plants were erected. Unfortunately, the firm she was 
working for did not allow women to visit the sites. This prompted her to pursue an 
opportunity with a company that would. This experience taught Savannah the importance 
of being humble as an engineer and the value of establishing relationships with her peers 
and attributed this skill to her continued success in engineering.  
I noticed that I was getting better reception. It was easier for me to work with 
people because I didn't go in and act like I knew more than them. I would stand 
around and talk with them. Sometimes I would even have lunch with them because 
it was interesting listening to their experiences. That's one lesson I even taught to 
other young engineers, female, anybody. Just because you have an engineering 
degree doesn't mean that you know more than everybody. 
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 News of her ailing father, however, prompted her to leave the field and move 
closer to home. She was offered a job at a government agency where she spent the next 
28 years of her career. She was promoted to senior executive (the highest position in a 
government agency) and oversaw construction of nuclear power plants all over the world. 
She reported to Congress, oversaw international nuclear regulatory commissions, and 
approved multi-million dollar contracts for nuclear power plants globally.  
 Savannah was an incredible woman with whom to speak. She was smart, funny, 
tough, and engaging. She had a strong sense of identity as a Black woman and as an 
engineer. She, like Mirriam, was reminded repeatedly in her career that she was an 
anomaly, but used her desire ??????????????????????????????????????????????????????
engaged. Savannah used her strong ties to her undergraduate university to reinforce what 
she already knew ? she had just as much a right to be an engineer as anybody else.  
4.2.2 Themes 
 Savannah had a strong identity rooted in her race, gender, and her role as 
engineer. She was proud of who she was and had confidence in her abilities. This 
strength she attributed to her experiences at an HBCU and valuable relationships that she 
established over the years. Savannah shared her feelings of empowerment through 
continued service to her alma mater and mentorship of the Black women engineers that 
came after her. Savannah experienced gender, racial, and educational bias8 throughout 
her career but developed the skill of adaptability as a mechanism for prolonged 
                                                 
8
 Educational bias is used here to describe bias based on the institution of higher education attended. 
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engagement in engineering. The conversation with Savannah yielded four major themes, 
each described in detail below with evidence from the transcript. 
 
THEME 1: Explored engineering identity formation and sustainment 
Savannah possessed a very salient identity as a Black woman engineer. I, intentionally, 
present her identity as one-encompassing identity because that is the way she described 
herself. She seldom spoke separately about herself as a Black person, a woman, or an 
engineer. She spoke of these identities in conjunction. She perceived that her attendance 
at a Historically Black University contributed to her development of a strong, grounded 
identity.  She described an environment that provided the support, relationships, and 
opportunities necessary to be successful in her field. She experienced barriers, obstacles, 
and blatant discrimination and oppression throughout her career but credited the 
foundation developed at the HBCU and the relationships fostered there for helping her 
remain engaged for thirty plus years in engineering. She was proud of who she is ? a 
Black woman engineer from an HBCU. ?[Being an engineer is] my natural makeup, I 
think. I like what I do.?  
 
SUBTHEME 1: Explored Black woman engineer identity formation through 
environment 
In contrast to being told at her first institution that women should not be engineers, 
Savannah found at that the HBCU that she attended not only had women engineers, but 
Black women engineers. 
When I got to [HBCU] it was just a totally different experience because being 
exposed to people who [pause].  A couple of the professors had went to MIT when 
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they were in their 20s and to college when they were 15 and 16. You get to see a 
lot of role models, very strong role models. That was the first time I really had 
interactions with African American female engineer. I had seen ... knew they were 
existing but there was just so few. There were actual female instructors there.  
That exposure to faculty and students that looked like her began to strengthen her identity 
as a Black woman engineer. The environment at the university also helped to shape her 
definition of an engineer and this definition is something that she felt she embodied 
through her current work: 
It's someone who's helping to solve some of the problems in the world. Helping 
solve some of the issues. I know what I'm doing now, working with advanced 
design advanced reactors, dealing with some of the problems associated with 
energy conservation, providing energy to different areas of the world, because the 
advanced reactor's the smallest. They can be placed in areas where there's 
currently not sufficient power but it doesn't take a large footprint of land. Helping 
the world become a better place. Taking some of the principles of science and 
designing machines and systems that can help improve life. [emphasis mine] 
She identified as a Black woman engineer through her educational pursuits, her 
relationship with her role models, and her current role in the workplace, in her own 
????????I've never felt the need to deny that I'm an African American. I did go to a 
historical Black college and I can ???????????????????????? 




The environment created by faculty, administration, and fellow classmates at the HBCU 
facilitated the development of valuable relationships for Savannah. These relationships 
enabled her to be successful in a rigorous engineering department and remain engaged in 
engineering. Presumably, social-integration9 associated with racial likeness, in some 
cases, gender likeness, and the absence of bias propelled her through engineering 
undergraduate and gave her a place to return to, when she needed to be reminded of her 
capabilities.  
I found [engineering undergraduate] challenging at times ??? but also you have 
a network of people who are willing to help.  
I can say now that I developed lifelong relationships. I think that was important 
for me, and it still is. Being able to develop those strong relationships in 
undergrad, and even with my professors and my fellow classmates. I think that's 
one thing that's helped me navigate and be able to stay in the field for so long. I 
can go back and talk to them. I work with [HBCU]'s Society of Women Engineers 
chapter and ASME, and other organizations over the years. I would help with 
interview workshop stuff. I think that helped me because you can go back when 
you're hearing these ignorant statements and stuff about Blacks and engineering 
and their ability I could go back to [HBCU], to my roots, and see that that's a 
farce and they just don't know. [emphasis mine]  
When Savannah was ????????????????? ??????????????????????????????????????a Black 
woman engineer she felt that she could go back to her HBCU and be reminded that she is 
                                                 
9
 Social-integration is defined and explored in Chapter 2 ? Theoretical Frameworks 
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not the ?only one? and that there are other Black women engineers following in her 
footsteps. 
SUBTHEME 3: Obligated to manage others perceptions  
Savannah possessed a salient identity as a Black woman engineer it was her peers in the 
workplace that struggled with her existence. Her existence either conjured one of two 
reactions: 1) uncertainty ? Are you sure ??????????????????????????????????????????????
you say you went to, c) majored in engineering and not engineering technology, d) are 
Black? or 2) awe and wonder. Given the frequency of such responses she reflected on a 
saying her parents use to share with her, "[you] educated another one." She used this 
saying a number of times during our conversation when referencing on times that she 
contradicted a stereotype in the presence of a White person or when she taught a White 
person something about Black history. When she transitioned into the workplace she 
went from being one of many to the first and the only Black woman engineer. The strong 
identity that she had fostered in the safety of the HBCU was tested in the workplace: 
At work, I guess the first week I was at the [government agency] and everyone 
said, "Oh, we have an African American female engineer," people would stick 
their head in my office, just look at me and walk away like some kind of zoo 
animal. I told the secretary, I said, "Put a box out there that says she likes 
chocolate." I didn't have a name. It was, "That's her. There she is." It was such, I 
guess, a phenomenon. They'd never seen an African American female. 
We would brief the commission who are the presidential appointees to the agency. 
I was always, "There she is. That's her," so I said, "I have to get some more 
people in because I can't keep being the only one."  
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????????????????????????????????????????????????????????????????????????????? This status 
did not, however, take away from the humor she found in telling people that she was an 
???????????This might be kind of selfish but it's just funny, when I meet people I tell them 
what I do and you still get th?????You're a wh????? However, when people were not 
perplexed by her existence they were instead questioning her credentials???I remember 
????????????????? ????Do you really have a degree in engineering, it's not engineering 
technology??? Or questioning where she went to school, presumably, all someone as 
qualified as her could not have attended an HBCU: 
"You mean Harvard?" I said, "No, H-O-W." They're looking at me like, "Oh wow, 
??????????????????????????????????????????????????????????????????????????????????
me. People think that I got certain advantages through affirmative action. I said, 
"Well no, that wasn't the case."  
Despite the questions, bizarre looks, and visits to her office she feels secure in the notion 
that, ?I think [I have] ended a lot of stereotypes for certain people ??? I think, as a Black 
woman, I just shattered a lot of stereotypes that people have??  
THEME 2: Perceived complexities and benefits of workplace relationships 
Savannah, from the very beginning of her interview, talked about the importance of 
relationships to her personally and professionally. When asked what was important to 
???????????????????????????????????????????????????????????????? ????????????????????????? 
a priority. When she described her experiences in engineering (both undergraduate and 
career) she highlighted the important role that relationships played in her remaining 
engaged in engineering. She also explored the complexities associated with personal 
work relationships. She strongly valued the people in her life including mentors, 
  
109 
champions, co-workers, and peers. She even managed to find value in the more difficult 
people with whom she had to engage.  
 SUBTHEME 1: Perceived importance of relationships to success in engineering 
Savannah experienced successes in her undergraduate career through relationship 
development with her professors, administrators and peers. She, likewise, transferred this 
skill set to the workplace by fostering relationships with her co-workers in order to make 
the work environment more tolerable. Work relationships provided a means to engage 
and learn from others. She perceived that these efforts garnered her success in her career. 
?????????????????????????????????????????????????????????????????????????????????
amenable to women.? Her work environment also had a unique cultural practice of giving 
different colored hats to the various tradesmen on the site. This made identifying 
engineers easy, as they were the workers in the white construction hats. The presumed 
arrogance of engineers coupled with their easy identification made them a target of 
pranks and ridicule from the other tradesmen (i.e., welders). 
 
I noticed that I was getting better reception. It was easier for me to work with 
people because I didn't go in and act like I knew more than them. I would stand 
around and talk with them. Sometimes I would even have lunch with them because 
it was interesting listening to their experiences. ??? Just because you have an 
engineering degree doesn't mean that you know more than everybody. I think it's 
important to learn to develop certain relationships and talk to certain people in 
certain ways. That's what's helped me, I think, throughout my career.  
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???????????????????????????????????????????????????????????????????-workers not only 
shielded her from being a target at work it also provided a pathway to meaningful and 
beneficial mentoring and champion relationships. 
I have a lot of mentors. I have a lot of champions. That's what I found out that's 
helped me deal with some of these biases that some people just have and they're 
not going to get rid of. I have some people that I can speak to as comfortably as 
I'm speaking to you about race relationships. ????The boss that I have now, many 
years ago he offered me a rotation, which eventually became to be a permanent 
position. My boss now, I know he's very outspoken. ??? He was on travel one 
time with an African American attorney. They were going through some hearings 
for a plant and their hotel receptionist said, "We can check you in but we can't 
check your colleague in because we don't rent to African Americans." He said, 
"Well then you won't check me in either because you won't be getting my money. 
I'm not staying here either," and turned around and walked out. That's his 
character. He's very conscious of the racism and he just doesn't tolerate it. We 
have a very good relationship. I've known him most of my career. This is my third 
time working for him, actually.  
 
She bridged relationships between undergraduate and work. When attempting to broaden 
participation and representation within her agency she reached back to her HBCU and 
recruited former classmates and peers, effectively expanding her network within the 
organization. Creating a network of friends/co-workers not only benefited her but also the 
agency through diversifying the demographics within the agency. When discussing her 
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personal work relationships, she mentioned that one mechanism she used to establish 
????????????????????????????????????????????????That's why I have relationships with 
some, because I knew them before I got to the [government agency]. I knew them from 
[HBCU].?  
 Conversely, Savannah experienced the backlash of failing to establish 
relationships during her training, when she was unfairly graded during qualifying exams 
for her work assignment. Not having advocates during the early stage of her career had 
implications for her career trajectory: 
Some of the issues with the instructors at the training center down in [the south], 
that I told you about, who were grading differently for me versus some of my 
classmates who were White ???????????????????????????????????ervisor but they 
did have an impact on my career because the grades from those exams impacted 
other positions. 
Later in her career she established a relationship with a gentleman that would remove 
these negative and unfair scores from her record.  
 SUBTHEME 2: Perceived benefits of ?????????????????????????????????????? 
Throughout her career, Savannah has credited her successes to the relationships she was 
able to develop in undergraduate school and at work. In college her relationships were 
with people that looked like her and shared the same career aspirations ? they were Black 
engineers; however, she found when she entered the workplace that she needed to include 
professionals from other disciplines (i.e., welders) into her network in order to ease work 
tensions and alleviate unnecessary barriers to meet scheduling demands and project 
needs. She needed to begin to establish authentic relationships with people unlike herself  
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?  ??????????She adopted this same principle when establishing relationships with White 
males. A harsh truth that she acknowledged was that sometimes people that look like you 
do not necessary look out for you. Her experiences at the HBCU gave her a false sense of 
camaraderie not always present amongst Black people in her later experiences. The 
reality that not all Black people advocate for other Black people, prompted her to seek 
advoc?????????????????????????????????That's when I first understood the importance of 
developing relationships with mentors and people who look different than me. I realized 
??????????????????????????????????????????????????????????????????????????? ??? 
Relationships with White males were generally established after a casual conversation 
?????????????????????????????????????????????????????????????????????????? tolerant of 
bigotry, bias, or oppression.  
I told [my White male co-worker], I said, "Well one of the guys that we work with 
who worked at the nuclear plant in [another country], he said that he thought that 
slavery should be reinstituted in the United States because then so many Blacks 
wouldn't be on welfare. He choked on his coffee. He was just so appalled. He 
said, "A White person said that?" I said, "Yes, this particular person said that he 
thought slavery was a good thing because so many Blacks are on welfare and 
were homeless and uneducated and all that." It was just his natural reaction to 
that statement. I was like, "Boy." ????There're White males in senior positions 
that I can speak to just as I would speak to a family member about 
[racism/discrimination]. 
Relationships with others also included befriending those that she did not ??????? She 
leveraged differences in opinion, approach, and execution were leveraged for the success 
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of the organization. Despite ????????????? tactics, she recognized the value in almost 
everyone. 
Over the years I've learned that I have to develop effective work relationships, 
even with people, these backstabbing, conniving type people. ??? I'm 
understanding now that those type of people are good for cleaning up an 
organization, getting rid of dead wood. I've learned to develop a working 
???????????????????????????????????????????????????????????????????????????????????
would never trust with anything. I do see the positive of their characters and how 
???????????d for an organization.   
THEME 3: Adaptation as a mechanism for prolonged engagement 
When speaking about her transitions from ????????????????????????????? to the workplace 
Savannah spoke about adapting to her environment: 
I think having a good understanding of the environment to go into, and knowing 
that, just because you enter that environment, the whole environment, the whole 
workplaces, are going to change. You need to understand and know how to deal 
with different types of environments. 
This adaptation involved humbling herself in the new environment and adopting deimatic 
behavior10 to combat intimidation. Being the only woman (at times) on site, she had to 
ward off intimidation attempts by her male co-workers by being loud and at time vulgar.  
  
 
                                                 
10
 Deimatic behaviors are mechanisms invoked by animals designed to intimidate predators and dissuade 
them from attacking them (Capinera, 2008). 
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SUBTHEME 1: Perceived benefits of being meek 
There were instances (as mentioned above) when other engineers were mocked or taunted 
by other tradesmen because of their know-it-all demeanor.  
I noticed some of the other engineers in the construction site, they were the ones 
getting ... They used to take the little cone type of cups that you get from a water 
cooler on the side. They would duct tape the bottom of it and they would drop it 
on the hardhat as you were walking by so you were walking around the plant with 
this little cone on top of your head.  
Savannah combatted this by being meek11. 
There were ??? people who had issues with women and people who had issues 
with minorities. Then, because I was an engineer and I was overseeing a lot of 
work that was done by people who [pause] are some of the welders [pause] here I 
was, 25, 26, overseeing work from people who had been welding longer than I 
was old. I had to realize that there's certain behaviors that I had to develop. When 
I'm interacting with these type of people I can't go in there like I know everything, 
because I don't. It's impossible. They've been welding longer than I am old. Just 
because I have an engineering degree doesn't mean that I know more than them.  
She quickly surmised that behaviors on the construction site were different than her 
????????????????????????????????????????????????????????????????????????????????????
became accustomed to this new threshold.  
                                                 
11
 Meek defined as humble and teachable. 
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That construction site is just very different. My parents came to visit the site. My 
mother had to make my father go to the car because he would walk around the 
site and he'd see these gang boxes and the pictures some of these guys had. They 
have gang boxes that make Playboy look like a Bible. My father was, "You see 
this stuff every day?" My mother was just like, "Go to the car." He was just so 
appalled that I was exposed to this. I said, "Dad, this is what happens at 
construction sites. These are ?????????????????????? 
?????????????????????????????????????????????????????????????????????????????????
learned to temper her delivery to the audience. 
Yes, from a child my parents used to say, "That mouth's going to keep you in 
trouble." As I've gotten older I understand the importance of being tactful when 
having difficult conversations. Especially dealing with performance issues in the 
workplace. You have to learn how to present difficult information. I'm learning. 
I've gotten much, much better.  
There were, however, times when it was more appropriate to access a more abrasive 
delivery method.  
 SUBTHEME 2: Adopted deimatic behavior to combat intimidation 
???????????????????????????????????????????????????????????????????????????????????????
Black woman engineer in her agency, Savannah, at times, had to demonstrate a firm 
stance when confronted by the men that she managed. She had to use expletives, raise her 
voice, and otherwise, demonstrate that she was the leader of the team. 
The construction site was ... it was a construction site so the language, the 
behavior is very open. There's never any political correctness. They speak their 
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minds. I just remember the first time one of the managers from [company name 2] 
headquarters in [PA] came to the site. He was walking inside the reactor 
building, which was being constructed. He said, "Boy, that's a really high ass 
??????, I had tried to get my point across and sometimes I would say things just to 
let them know don't try to intimidate me. When he realized it was me he was like, 
"Wow, I don't have to worry about you anymore." I said, "I'm handling myself."  
In another instance, Savannah perceived her authority was being challenged by a man she 
described as being of Indian descent. 
I was like, "Okay, go ahead." I couldn't let them intimidate me just because their 
cultural values were different than the norm. They usually were calibrated quickly 
??? this is not a caste system. You have a female boss so you have to act 
accordingly.  
THEME 4: Empowered through service 
Savannah was a pioneer by being the only Black woman engineer in her agency. Even 
though this brought a great deal of speculation from her peers and responsibility to shatter 
stereotypes, she also viewed it as an opportunity to transform engineering in her 
department; she did so by actively recruiting and mentoring other Black women 
engineers.  
 SUBTHEME 1: Obligated to change the landscape through recruitment efforts 
When Savannah was informed that she was the only Black female engineer at her agency 
and experienced the feelings of isolation, loneliness, and burden of being the spectacle at 
her workplace she became proactive in her efforts to recruit more Black engineers. She 
recognized that the department had no clear plan or initiative for establishing 
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representation within the department so she used her network at her HBCU to start an 
initiative.  
I have to get som????????????????????????????????????????????????????????????? I 
remember being floored because I said, "You could have got the bus or the 
subway down t??????????????????????????????????????????????????????????????
when I got to the [government agency] and I realized that I was the only one I 
went back to my friends at [HBCU] and actually some of them did come to work 
at the [government agency]. 
When she had risen to a position of power, she took steps to ensure that when 
opportunities arouse that she would place African American female engineers into 
vacancies in her department. ?One of the White males is on rotation so I arranged to have 
an African American female backfill for him.?  
SUBTHEME 2: Feels responsible for being a role model to other Black 
women engineers 
It was just my natural inkling to help with the recruiting and help with mentoring 
so I was getting awards for helping the small businesses and civil rights and 
being the woman of the year award or being recognized by The American Society 
of Mechanical Engineers. I couldn't, for the life of me, understand why, in 1987 
and the late '80s they had no African American female engineers.  
It's been good because I do try to mentor. I guess one recognition, is that a lot of 
people ask me to mentor. Actually I've had to start identifying other people to 
mentor because I can't mentor everybody. That's a recognition that I appreciate 
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but I'm going to have to start giving it to others, identifying others who can be 
good mentors. 
When asked if she viewed her career as successful she answered: 
I do, I do. I feel that I've made some changes. Some of the things that I've worked 
on over the years, they're still working, they haven't fallen apart. Like I said, I've 
been a good role model. I meet some of the students that I've mentored over the 
years at [HBCU] because I'm on LinkedIn. Some of the students that I'm looking 
at, I'm like, "Who is this? Oh yeah, I remember, I mentored them or worked with 
them." Yeah, I feel I've been successful, professionally, technically, and just 
socially, in terms of interacting with engineers outside of the workplace and some 
professional organizations. 
When Savannah discussed her priorities in life she informed me that participation in this 
study was important to her. Her commitment to seeing more people that looked like her 
had even influenced her plans for retirement: 
The topic that you're doing your research on, because actually I am either two or 
five years shy of retirement and I want to get my teaching certification before I 
retir??????????????????????????????? ?????????????????????????????????????????????
the secondary. I'm kind of torn between either middle school or high school. 
???????????????????????? ???????????????????????????????????????????????????????
I'd walk into a room and see more people that look like me and I still don't. 
Savannah intended to continue her efforts of broadening participation in engineering by 
engaging children in STEM fields. This woman truly was an inspiration.  
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 Savannah began her engineering education and subsequent career during 
heightened racial tension and gender disparities in the U.S.; while these are still issues 
current in the U.S. and in engineering, she experienced them at their peak. Her negative 
experiences did not discourage her from pursuing her career aspirations. Savannah had a 
very strong identity as a Black woman engineer that was nurtured and strengthened in the 
safe space that her HBCU provided. This strong identity aided her in her career along 
with the support of a strong network of professional friends, mentors, and champions. 
????????????????????????????????????????????????????????????????????????????????????
Experiences in the workplace forced her to adapt, however, not at the expense of 
abandoning self. She spent her career manag???????????????????????????????????????????
stereotypes and lifting others along the way.  
4.3 Victoria 
4.3.1 Background 
 Victoria was raised in a small town in Pennsylvania. Her family relocated to 
Indiana when she was in high school. In high school she took a physics class, primarily 
because her friends were registered for the class. Her physics teacher encouraged her to 
????????????????? ??????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????? The program consisted of high 
school students from around the city participating in workshops on computer 
programming, circuitry, lab experiences, and some lectures. They toured company 
facilities, spoke with engineers, engineering students, and engineering faculty. This 
exposure not only informed her about engineering, it fostered enthusiasm and a desire to 
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learn more about an engineering career. She spent every summer attending various 
engineering camps in-state and across the country.  
 After high school Victoria attended an elite university in Massachusetts, where 
she studied mechanical engineering. She d????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????
participating in their summer bridge program helped her to formulate stronger study 
habits. She was actively involved in the National Society of Black Engineers and various 
other campus activities; she described ????????????????????? ?????????????????????????????
at [universi??????????????????????????????????????????s she was forced to take a leave of 
absence and move back home (to Indiana) where she then enrolled in a local university in 
Indiana, still majoring in mechanical engineering. Her family moved back to 
Pennsylvania where she completed her mechanical engineering degree at a university 
there. Her undergraduate experience in Pennsylvania was limited as she was simply 
focused on graduating. After she completed her undergraduate degree she immediately 
enrolled in graduate school at another elite university in California where she pursued her 
??????????????????? ??????????????????????????????????????????????????????????????
Victoria participated in internships in various industry sectors ? pharmaceutical, medical, 
automotive, and government. The experience that had the greatest impact on her was the 
medical industry experience. Upon completion of her graduate degree she started her 
career at a biomedical engineering company in [small town] Indiana where she remained 
for fifteen years.  
 Victoria ??????????????????????????????????????????????????????????????????????????
knee development group that required exploration of new materials for the latest implant. 
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It was an opportunity that involved engaging with numerous engineers from two 
companies, surgeons, and material scientists. The knee implant was released in 2003 and 
?????????????????????? ?? ?????????? ???????????????????????????????????????????????
being in that department for seven years she transitioned to the finite element analysis 
(FEA) group with responsibilities that included running simulations on implants and 
instruments to determine thresholds and stressors. She had been a part of the FEA group 
ever since.  
 Victoria was satisfied with her job and had no intention of leaving her position, 
her company or the field. In fact, ???????????????????????????????? ????????????????????
???????????????????????????????Victoria was quiet, polite, and by her own admission not 
very social. She had relationships at work but they were limited. She had no mentors and 
had not mentored anyone else during the course of her career. She recognized the value 
of such relationships but had been reluctant to engage in mentoring relationships. She 
took pride in her work, felt like she belonged and wanted only to be an engineer. 
?????????????????????????????d her faith, family, and the satisfaction that came with helping 
people:  
Regarding my current position, I love working for a company that is about 
medical devices and helping people. You know, when I was in school, there was a 
lot of opportunities with defense companies and that didn't excite me. It's 
incredible to meet patients who have the implants that we design installed in 
them, and talk about how their life has improved. That's really rewarding. 
When asked what advice she would give herself in her early career she ??????????????




 Victoria fit the reclusive and nerdy stereotype of an ???????????????????kly it's 
??????? ??????????????????????????????????????????????????????????????????????????????
the course of her career that this reclusive nature began to stunt her career growth. She 
was good at what she did, her services were requested by name, she was recognized 
through corporate recognition mechanism by her peers, and she reaped financial rewards 
for her dedication. But these factors alone were not enough to propel her career. She 
perceived that personal work relationships within her company were rewarded with high-
visibility opportunities, promotion, and exciting projects/programs; meanwhile, the 
engineers and other staff that kept to themselves were able to keep their jobs. 
The conversation with Victoria produced three major themes explored in detail 
below. 
THEME 1: Engineering identity formation and sustainment 
Victoria was encouraged by a physics teacher to investigate engineering as a career in 
high school, and through her involvement in summer camps, undergraduate school, and 
graduate school she formed a strong engineering identity. When she transitioned to the 
workplace, this identity was further validated through her love of the impact her products 
had on the community and, on her family. She felt like she belonged in the biomedical 
engineering community through her strong performance, recognition, and genuine love of 
problem solving stating?????? ???????????????????????????????????????????????????? 
SUBTHEME 1: Engineering identity formation 




I had a physics teacher who encouraged me to go to a program at [Midwestern 
university] called MEAP, the Minority Engineering Advancement Program and 
that's really when I first began to even think about engineering. It was really 
great. It had high school students from around the city and we had workshops on 
computer programming or little circuits or just some lab experience and some 
lectures, but also they exposed us to engineers.  
The minority engineering program experience (along with other similar summer camps) 
followed by her experiences in undergraduate strengthened her engineering identity 
salience. Engineering became an integral part of who she was not just a way to develop 
and produce products: 
I think it's part of who I am because I think when you go through the process of 
engineering school, I think it helps you to figure out problems and try to 
determine ways to solve the problems. Even if it's not gears and bearings or 
whatever, not mechanical. 
The engineering camps, undergraduate experiences, and added skills spawned her interest 
in tinkering. She found a home in engineering: 
I think one of the things that carried into my personal life is, I enjoyed ??? 
programming. Although there are a lot of family tree software programs available 
for sale, I developed one of my own that seemed to work better for my needs of my 
really large family. This is something that I've done off and on for over, I don't 
know, over 25 years probably, definitely over 20 years, but as I think about 
different ways that I want to organize the information or set up a report that this 
person had X number of children or grandchildren or whatever, I can change my 
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program so it generates what I want to do. I just think things like that, this whole 
problem solving, carries into other areas.  
Through summer minority engineering camps and successes in engineering 
undergraduate school Victoria formulated a strong engineering identity. This identity was 
further validated through her engagement in service and recognition within engineering 
contexts. 
SUBTHEME 2: Explored engineering identity through service to others 
??????????????was really drawn to the field [biomedical ????????????????????????r 
commitment to helping others empowered her to extend her expertise, experience, and 
passion beyond work and into the community. Her involvement in an employee resource 
group (ERG) called African American Leadership Council (ALC) provided opportunities 
to engage with the local community: 
It really started out as just a social organization. We would just meet for lunch, 
but in time, we began to do things, work on projects, that were promoting the 
diversity. Every year, we go down to [city] during Black Expo. They have a health 
??????????????? did other things as well, like reaching out to diverse patient 
populations to ... We would have community seminars to talk to people at a 
community center or church or something, talk to them about implants. 
Victoria, in this case, was able to extend her passion to help others beyond her work 
responsibilities. This confluence of her passion and her profession contributed to her 





SUBTHEME 3: Perceived recognition by peers for identity sustainment 
Victoria worked hard as an engineer in her role in the FEA department. Her hard work 
did not go unrecognized by her peers and supervisors. While she hesitated to recognize 
her own work quality, her peers did not: 
I think because of my work, I do have a good reputation. You are supposed to go 
to the FEA manager to have him decide who he's going to assign work to but I 
guess because of my past experiences under people, some people come in saying, 
"I want [Victoria] to do this analysis for me," so I think that speaks well of my 
work. Also, we have peer-to-peer recognition, so if I do an analysis for someone 
they have the opportunity to submit my name into this award system and there is 
different levels of financial reward. The manager has to approve it, because it 
comes from his credit. Anybody who I've worked with at [medical company 1] can 
submit my name for recognition into one of these encore awards. I've gotten 
several of those through the years.  
THEME 2: Perceived influence of work relationships on career trajectory ? 
implications, barriers, and proxies 
Victoria did not have a lot of success establishing relationships in the workplace without 
the use of a relationship proxy12. She identified herself as, ?[not] ???????????and she, 
?[did????????????????????.? She perceived that her reserved nature hindered her ability to 
establish relationships at work. She perceived her inability to establish authentic 
relationships as being a product of race and gender bias.  
                                                 
12
 A relationship proxy is defined as an established organization that a person associates with or 
participates in, in order to establish relationships with others. 
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SUBTHEME 1: Perceived barriers of race and gender to relationship building 
Victoria perceived that a career trajectory can either be helped or hindered by the 
establishment of personal work relationships: 
I think that as much as managers say they're being fair to everyone that reports to 
them, it still seems that some people are favored. It seems like some people get 
promoted more rapidly than others because not always the person with the best 
technical reputation ... I still think managers have their bias and they may 
promote those that they are friends with, honestly. Even it seems like some times 
the managers decide who gets what project. I think my first project was my best 
project in that group, frankly. Perhaps some people were set up for a promotion 
because they were assigned a great project, a project that was likely to succeed.  
She perceived that a barrier to establishing authentic work relationships with co-workers, 
and more importantly supervisors, stemmed from her being a Black woman: 
A lot of places that I worked and a lot of classes that I had, I was the only woman, 
definitely the only Black in a lot of classes. ??? It can feel isolating sometimes 
when you don't see people who look like you??????I think there's only been one 
other Black woman in the product development group the whole time I've been at 
[medical company 1]. We had some summer co-ops, but there was only 1 Black 
woman engineer in the product development group while I was there. ????I guess 
in some ways, I was easily identified because they didn't have to say my name they 
would just say you know, the Black woman in knees? ??????????????????o be 
negative but I'm just saying that if a manager is golfing with several guys in the 
group regularly, weekly, during the summer, then those are the ones they know 
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and those were the ones they might promote. Me, as a Black woman, I don't golf. I 
don't interact with certain groups of people. 
Victoria knew that personal work relationships were important to her career trajectory but 
perceived race and gender to be a significant factor in her inability to successfully 
establish relationships in the workplace. She, however, attempted to establish some 
relationships through the use of relationships proxies. When her personality did not allow 
her to instigate relationships on her own, she began to become involved in various 
resource groups.  
SUBTHEME 2: Proxy to establishing relationships 
As mentioned before, Victoria is a soft-spoken, quiet, reserved person that embodied 
stereotypical engineering traits. She kept to herself and preferred to work in isolation to 
solve tough problems. This demeanor, unfortunately, hindered her ability to establish 
relationships with peers outside of her FEA group. Her involvement in employee 
resource groups provided a mechanism for meeting and engaging with people at work; 
however, this mechanism still limited her to the people that were involved in the ERGs. 
No, no, no, yeah I have a lot of friends at work as well. I guess one thing that's 
also key for me is we have this African American leadership council, so it's the 
employee research resource group at [medical company 1]. That was formed 
since I've been at [medical company 1], maybe it was in 2004, so I'm not sure 
exactly. It really started out as ?????????????????????????????????????????????????
this African American leadership group was really supportive. I've also been a 
member of the women's leadership initiative, so they also have a group, and 
employee resource group, for women at [medical company 1], and that has also 
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been good for me, exposing me to women managers and directors and different 
parts of the company. It brought me to interactions that probably wouldn't have 
happened if I wasn't in the group. 
Outside of the ERG relationship proxies, she also sought relationships through her 
working group and a Bible study group,  
????the knee groups that I talked about at first, we would go out as a group of 30 
people together, out to lunch or to the county fair. I have a lot of friends there. 
?????There's a noon-time Bible study group at work and I met people through 
that. 
She never spoke about relationships with co-workers that she initiated. Even when 
speaking about a supervisor that she admired, it was the fact that he engaged with her that 
was most appealing,  
One manager, every single day, came by my desk to just chat about his family, ask 
how I'm doing personally and I really appreciated that. I've had some other 
bosses that weren't mean to me, but between us. Basically, he was accessible if I 
wanted to go ask for something, but it was just when there was a need. It wasn't 
just we?re friends. 
This challenge associated with establishing relationships was not limited to functional 
working relationships it also hindered her ability to establish mentoring relationships 
either as a mentor or a mentee. 




Victoria acknowledged the importance of relationships to her career and that she should 
have a mentor but she never sought out a mentor. This aversion to mentoring was also 
evidenced in her reluctance to mentor others. Her unwillingness to pursue mentoring was 
rooted in the perceived burden assumed through mentorship: 
I've gotten feedback from others in my professional career, but I haven't had like 
a one on one mentoring relationship since I've been there and I know that I 
????????????????????????I know that some of my friends who've had mentors, even 
if they don't have a good relationship with their boss, if the mentor is a director 
level ... Our reviews are not just your manager and the employee. The reviews are 
decided by a group of managers and they all discuss all of their employees, 
together. All engineering managers would meet together and decide where this 
person, this review, whatever. They have to come to a consensus on that. Some 
people have said even when their managers weren't fighting for them, there was 
another director in the room who knew them and knew about their work who they 
wo???????????????????????????I don't know. I don't know. I see the benefits, but I 
just ... I don't know. I think it's about ... Frankly, I think it's still about 
approaching people and taking the time out of my busy work time, as well as 
asking them for time, is something that made ???????????????????????????Frankly, 
even when some have asked me to mentor ... Some new engineers have asked me 
to mentor them, I would say, "Oh, yeah eventually to do that, but it's not a good 
time for me right now." I hate to say it, but I never really did it.  
Victoria was successful as an engineer based on her crit?????????????????????????????could 
be perceived as successful from her numerous forms of recognition, including being 
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solicited by junior engineers to mentor them. This success, however, did not keep her 
from identifying perceived barriers in engineering for Black people. It was through this 
segment of the interview that she provided some insight into her negative experiences in 
engineering. She introduced the information as a witness to it, with some reflective 
elements of personal experience. 
THEME 3: Perceived barriers in engineering for Black people 
When I spoke with Victoria, she spoke to great lengths about perceived barriers for Black 
people becoming engineers. While, these may not have kept her from attaining her goal 
of becoming an engineer, they are elements that she felt were worthy of discussion. She 
identified lack of familial role models, first-generation college student challenges, lack of 
access to college preparatory courses, low self-efficacy, and low confidence as barriers to 
Black people pursuing engineering. 
Well, for one thing, when I was at [MA university], a lot of my peers had fathers 
who were engineers or uncles who are engineers, a lot of my White peers, and a 
lot of my Black peers at [MA university] at the time, they were as me, the first 
generation to go to college. I think just because of our history in America of 
resistance that Black Americans had, even in the quality of education that was 
afforded to them. I think we had a slower start. I think some of those other 
students, had so many family members who had gone through engineering 
schools, I think they had an extra level of confidence that I didn't have. I went to a 
good school in [IN]. Some of those kids went to fantastic schools with X number 
of years of calculus and physics offered at the high school level, and that wasn't 
even offered to me. In some ways, I guess being Black first, and being a woman 
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secondly, I think that outside of the encouragement I received, I think that I didn't 
have as much confidence as some of my peers.  
Victoria was a first-generation college student that, through the encouragement of a 
physics teacher, pursued a career in engineering and remained engaged for fifteen years 
with no plans of leaving. She exemplified the traits of a stereotypical engineer (e.g., 
tinkerer, solitary) and these traits kept her from establishing authentic relationships with 
her supervisors and co-workers. She was rewarded for her work through peer-to-peer 
recognition but missed opportunities for promotion. She discussed her belief that she 
could still grow in her career role and believed advancement opportunities were available 
(through their parent company) but also expressed contentment with regards to her 
current role. She had no intention of leaving engineering because she believed it was part 
of who she was, it was part of her identity. ???????????narrative was rife with 
contradictions between espoused and enacted ideals and behaviors. Her awareness of 




 Brittany was born and raised in Charlotte, North Carolina. As a child she was 
always very interested in science and math. When she was in the sixth or seventh grade 
she went to a three-day summer camp just for girls sponsored by a local engineering 
company. During this camp she was introduced to engineering as a potential career 
pathway??????????????????????????????????????????????This is what I'm going to do with 
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??????????????had not decided which engineering discipline to pursue but she knew that 
she wanted to be an engineer.  
 When Brittany entered high school she took a chemistry class,  
I really, really liked chemistry, I put the two together. I said, "Okay, I'll go to 
school for chemical engineering. I really liked chemistry and the engineering 
aspect of it. That's how it happened for me. I never had any thoughts that I was 
going to do anything else from the time I was probably in the sixth or seventh 
grade.  
 Nearing the end of high school Brittany applied to a number of schools but had 
her heart set on an HBCU. She attributed this desire to attend an HBCU on the lack of 
representation of Black female students in her high school advanced math and science 
courses.  
??????????????????????????? [pause] because I took a lot of AP classes. I took AP 
classes, I was taking calculus, I was in fourth/fifth year Spanish. I didn't see a lot 
??????????????????????????????????????????????????????????????????????????????????
people that looked like me. That was kind of what fueled [pause] I know that there 
are a lot of smart Black kids and so in the back of my mind I was always like, "I 
want to go to HBCU for that reason."  
Her determination to go to an HBCU prompted her to forgo a tuition-free opportunity at a 
non-HBCU. She found a community at the HBCU that fostered academic growth and 
sense of belonging in the engineering community: 
[...] when I first got to school, and I would see, I was like, "These are some smart, 
smart kids." Not because they were Black, it was just this was the first time I had 
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the chance to be involved in study groups. I didn't have study groups when I was 
in high school because I had to study alone. It was the first time that I had study 
groups and we would just stay in the library or wherever we were for hours. I was 
like, "These are some really, really bright kids." I realized when I got to college I 
wasn't as smart as I thought I was because there was some kids that was like oh 
my God, they were genius level. 
She became active in NSBE her sophomore year and participated in the ???????? co-
operative education program. Her co-operative learning experience was with a chemical 
????????????????????????????????????????????????????????????????????????????? not 
limited to distillation towers and designing pumps.  
 ?????????????????????????????????????????in college she was in a terrible car 
accident. This accident limited her participation in school and discontinued her 
involvement in cooperative opportunities. She struggled through her senior year. She 
spent a semester trying to contend with incompletes from the prior semester while 
contending with the rigor of her current semester course work. The challenges associated 
with falling behind from the accident shifted her efforts to focusing on completing her 
undergraduate program rather than actively pursuing employment prior to graduation. As 
such, she graduated with no employment prospects. She acquired a customer service 
position and enrolled in graduate school. She majored in engineering management and 
simultaneously worked her customer service job. Nearing completion of her graduate 
degree, she returned to the HBCU career fair, interviewed, and was offered her first 
engineering position with a consumer products company as a process engineer. Her 
decision to take the job was anchored in a personal connection, 
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???????????????????????h I told you I had been in a bad accident my junior year, 
well the reason I was in an accident is because there was some tires that went bad 
on the car and the tire blew out and ran into us. When I went to [consumer 
products company] I was very, very interested in [consumer products company] 
just as a company because I'd always said, "Oh [consumer products company] 
has the great tires," and I had been in an accident with very, very bad tires. I was 
very, very interested in them as a company. I always find it ironic that I was 
recruited by them and they offered me a job.  
She had a successful career at her company taking on various roles (e.g., quality engineer, 
process engineer, supply chain manager) and responsibilities at various sites (e.g., 
Indiana, North Carolina, South Carolina). She perceived this success was in part due to 
her frequent career transitions (every three years). She transitioned often between roles in 
part for career viability and in part because she personally needed diversity in her roles 
and responsibilities in order to remain engaged. 
 Brittany began to develop her engineering identity in the sixth or seventh grade 
because of her math and science ability coupled with exposure to engineering through an 
engineering camp. This broader engineering identity was further defined to a chemical 
engineering identity with the introduction of chemistry in high school and further 
developed through her success in undergraduate and cooperative opportunities. This 
chemical engineering identity was challenged when she graduated and did not 
immediately procure employment in her discipline. When she did secure a position with 
an engineering company, it was not a chemical engineering position, but rather an 
industrial engineering position. She remained with her current employer for ten years. 
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She was confident that she would remain in engineering and that career advancement 
would continue to be limitless; however, she no longer considered herself an engineer. 
Her engineering identity was challenged, this time, by corporate culture and how it 
defined engineers and engineering. She talked a great deal about the difference between 
what she described ??????????????????????????????????her current tasking and job 
responsibilities. Brittany was a joy to speak to and very insightful. She found the 
questions relating to her definition and meaning of engineering difficult primarily 
because she was not sure if she was an engineer any longer.  
4.4.2 Themes 
 Brittany personified the complexities associated with the intersection of race and 
gender as well as the complexity associated with boundary work in engineering. Brittany 
had a strong, confident personality. She knew what her priorities were in life: her family 
and career, and she ensured that her decisions in her career were aligned with these 
priorities. She confronted challenges and sought new opportunities that aligned with her 
priorities. She engaged in personal work relationships and articulated the value these 
relationships had on her work performance and career trajectory. The conversation with 
Brittany resulted in four main themes. 
THEME 1: Gender confounding race? 
Brittany discussed both race and gender when she described: her undergraduate college 
selection; managers that played a role in her career; and relationships at work. However, 




 SUBTHEME 1: Heightened awareness of gender in the workplace 
Brittany discussed the bias associated with being woman in engineering being 
irrespective of race??????????????????????????????????????????????????? ??????????????
kind of field. ????I think as a woman [it] is the same, Black or White, I think is what I'm 
trying to get at.????????????????????????????????????????????????? ???????nterparts for 
what she perceived as gender bias:  
 ??? as a female, they tend to talk over you because either it's a belief that you 
don't know what you're talking about or I don't know if it's because you're a 
female that you get talked over, but if you tend to speak up, then you are nasty or 
you're the woman with the attitude problem. As a man, if you had that same thing 
as a man, you probably wouldn't be looked at that way. You would go shake 
hands and it's all over with, but as a female not so much. 
The lack of women representation in her group made her feel alone, likewise, the addition 
?????????????????????????????????????? ????????????????????????[n]ow a couple months 
after that, a female came along on the team, so I'm not all ??? ????????????????????These 
assertions that race or likewise, the intersection of race and gender were not a factor were 
challenged in later statements in the interview (below). 
 SUBTHEME 2: Complexities of the intersection of race and gender 
Brittany was confident race did not influence her experience in the workplace; however, 
in her accounts of others in the workplace, race did not go unnoticed. When she described 
her co-????????????? ?????????????????????????????????????????????y manager, who just 
happens to be a Black guy, is really, really good,????????[t]he team that I manage, like I 
said, I have a team of seven and up until about three or four months ago it was all White 
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??????? When trying to affirm her point that race was not as strong of an influence as 
gender to her experiences, she explained that at times it was hard to determine if 
comments were made because she was a woman or because she was a Black woman: 
Of course I'm not negating the fact that I am a Black woman in engineering, but 
I'm just saying just being in a male-dominated field, Black or White, has had its 
challenges at some point. Where there have been times when I've had somebody 
say, "Girl, go do this," and I don't know if that's because I'm Black or because I 
was a female, you get what I'm saying? 
Brittany attributed her strong sense belonging in engineering to her experiences in 
??????????????????????????????????? ???????? [feeling like you belong] different because I 
went to a Black school where everybody was [Black], there was more women in my 
program than ??????????? ????????????????????????????????????????????????????? she 
??????????????????????????????????????????????????????????????????????????????????????????
often left manufacturing to pursue corporate jobs.  
THEME 2: Exploration of the complexities of engineering identity 
For Brittany, exploring her engineering identity was wrought with tension, incongruity, 
and personal reflection. Brittany struggled with defining engineering and grappled with 
the incongruence between how her company culture had defined it, how she defined it, 
how she felt about it, and how she should situate herself within the constrained 
boundaries of engineering. She oscillated between claiming engineering, denying 
engineering, and re-defining engineering. There was tension between what she called 
?????????????????????????????????????????????????????????????????????????rrent role and 
responsibilities in an engineering context. 
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 SUBTHEME 1: Complexities of defining engineering identity 
Defining engineering was not easy for Brittany. When exploring what it was like to be an 
engineer and what engineering meant to her, her definition of engineering was fluid and 
evolved??????????????????????????????????????????I'd say I'm an engineer, but I don't do 
traditional engineering work. It's probably something th????? ?????????????????????
continued ????????????????????????????????????????????????????????,???????,??????
??????????????????????, 
I guess it's hard because it can be so broad. When I was an industrial engineer, I 
felt like what I was doing was engineering, but it was pure. I wasn't just designing 
equipment, but I still felt like I was doing engineering work. It was just more so 
people engineering. I guess it's a manner of what context the question is asked in 
is what my response would be. ????Sometimes I think because I never, past 
undergrad, pursued a professional engineering certification, things like that, it 
makes it a little different too. I'm an engineer by degree, but again I didn't pursue 
getting my PE or anything like that. As far as the job that I was in and the 
industry I was in, it wasn't really necessary. For example, I have a good friend 
that's in [SC]. She works in the city of [SC]. She's still an engineer by degree but 
she leads a team of civil engineers and she is a professional engineer by 
certification. When I think of her, she's what I call a hardcore engineer. 
She then backtracked and defined eng??????????????????????????????????Her narrative 
about her perception of engineering then evolved into a self-authored definition,  
????I still go back to what everyone says, you have to like science, you have to 
like math in order to be successful at engineering. ????I think just the way I think 
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about things, I try to think about even with problems or issues that arise in my 
life, I also consider myself very processed based. What's the process? And I 
classify that by my education and a lot of the learning that I've had that have 
caused me to be that way. What's the process even in life? What's our process? 
How are we going to get from point A to point B, and I feel like my training as an 
engineer has helped me. I use a lot of the things from work and that I've learned 
in my personal life to solve problems. I really am always going to think about the 
things from a technical position. 
????????????????????????????????????complicated by the influences associated with her 
company culture. Her definition of engineering was fluid based on which role she tried to 
measure her own experiences against. Reflecting on her civil engineering friend, she 
defined an engineer by passing the professional licensing exam. Reflecting on her other 
cooperative educational engineering experiences, she defined an engineer as a ??????
??????????????????????????? role. The other measuring stick she used was the corporate 
structure and role naming convention of engineering roles. When asked if she did not 
consider herself an engineer because she no longer did what her company called 
????????????????????????????????????????????????? 
 I would say not at [consumer products company] so much, but as someone 
outside of [consumer products company]. I think outside of [consumer products 
company] I would still consider myself an engineer, but within [consumer 
products c?????????????????????????????????????????????????????????guess when I 
think of it, and maybe it's just because of [consumer products company], I've been 
[company-ized], so when I think now, the engineers at [consumer products 
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company], they are the people that do the design work, things like that. I guess I 
don't do designing or designing equipment or designing new tires, I sometimes 
don't see myself in the engineering light as much anymore. Even though up until 
just a few months ago I had a job title that was an engineer, but when I think 
engineering now, I think more the people that do the designing work, equipment.  
 SUBTHEME 2: Engineering identity indecisiveness 
Due to the complexities associated with defining engineering, Brittany grappled with 
whether or not she considered herself an engineer. When I asked if she thought she was 
recognized as an engineer she replied, ?????????????????????????????????????????
???????????????????????????????????????????????????????????????????????[m]ost of the time 
I say I'm an engineer by background, but I work in supply chain is what I say now, 
??????????? Other times she answered ????????????????????? ? I'm an engineer, but I don't 
do traditional engineering work.? Because Brittany described herself as having already 
left engineering, I asked her if she would consider returning and her response was: 
??????????????????????????????????????????????????????? I felt like there's a point 
of what would I return to? And I guess in my mind I keep thinking hardcore 
engineering where maybe I go back and just like I was doing before, industrial 
engineering, yeah. 
Brittany oscillated back in forth during the course of the interview between claiming the 
identity of an engineer to rejecting the identity of an engineer. Another curious element in 
this already complex web of identities was her identity as a chemical engineer. Brittany 
graduated with her undergraduate degree in chemical engineering; however, aside from 
her cooperative education experience she never practiced as a chemical engineer after 
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graduation. Her engineering roles included quality engineer, process engineering, 
manufacturing engineer, but never chemical engineer. When I asked her about this 
transition she said, 
It's very, very far from where I thought that I would be. When I was an 
undergraduate, one of my reasons for going ???????????????????????????????? 
I always said that I wanted to work for a company like L'Oreal or a Procter & 
Gamble that made perfumes and makeups and that kind of stuff. Of course I am 
still working for a consumer goods company, but it's not the way that I thought 
that it would be. I always say, ?why does my company hire so many chemical 
engineers?? Because they're not doing traditional kind of chemical engineers and 
stuff, but they do. ????I think just based on the roles that I have had, the role that 
I'm in now is a natural progression maybe. I don't long to be in R&D or designing 
the new rubbers anymore. I don't long for that anymore. 
 SUBTHEME 3: Incongruence between current role/responsibilities and 
????????????????????????????????????? 
????????????? definition of engineering she cited elements like professional engineering 
licensure, design work, and process engineering as components of engineering roles. 
When she reflected on her current roles and responsibilities, the connections between her 
definition and her current tasking were not intuitive: 
[I] deal with forecast information. I set the production plan to make all of the 
puzzle pieces fit. We can run this on this machine because we have this much 
capacity, so it's needing to know all the capacities of all the different machines 
and making ???????????????????????????we do a lot of succession planning. We have 
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succession planning meetings once a month. That is pretty much planning the 
careers of everybody in the plant. This person's about to move, so don't have an 
opening here. This person's interested in this job, which is really how I ended up 
in the role that I'm in. Somebody moved, somebody left the plant and they did a 
daisy chain for me to end up in the role that I'm in. 
Engineering identity was not a topic that Brittany discussed easily or had a 
straightforward way of describing. She engaged in intensive reflection during the course 
of the conversation. She actively attempted to make sense of her place in engineering. 
Answering the interview questions was almost agonizing for her  ?  the conflicts, the 
incongruity, and the determination to still claim her identity as an engineer. Engineering, 
by her own account, had permeated her way of thinking. It was part of her identity when 
not in the context of the company culture and her comparison to others in engineering. 
THEME 3: Exploration of career through self-awareness 
Brittany was very self-aware. She was clear on her priorities of family and career and 
allowed these priorities to guide her career decisions. She was confident enough to ask 
for opportunities and pursued new endeavors regularly within her career. She was self-
aware enough to know that in order to remain engaged she needed diversity in her roles 
and responsibilities and as such she actively sought out challenging opportunities.  
 SUBTHEME 1: Self-aware of personal priorities and alignment within her career 
At the beginning of the interview with Brittany I asked her what was important to her and 
she responded with family, stability, and growth in her career. These priorities were 
reflected in her decisions, strategies, and actions during her career trajectory. ???????????
desire to get closer to family in North Carolina inspired her to pursue a job opportunity in 
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South Carolina. This move (from Indiana) was not limited, however, to familial gain but 
also stability and career growth: 
I knew always I didn't want to stay in Indiana. One, I wanted to get back close to 
home, and two, you work for [consumer product company], oftentimes they say 
when you live in the [SC] area, it's ??? everybody's goal is to try to get to [SC] 
because that's corporate headquarters. There's a lot more opportunities around 
the [SC] area. That was always my goal.  
Another indicator of her commitment to her career advancement was her desire to 
participate in a selective corporate training program:  
One of the good things about [consumer products company] as a company is the 
IE program. Their industrial engineering program is very robust and anybody 
from the company even the CEO of the company has been through an IE rotation. 
If you have gone anywhere in the company, you have to almost have been an IE.  
Brittany identified this Industrial Engineering (IE) program as a path to career 
development and advancement and as such applied, interviewed, and relocated in order to 
participate.  
 SUBTHEME 2: Self-aware of motivating factors for continued engagement 
In addition to being self-aware of her priorities and ensuring they aligned with her career 
decisions she also possessed heightened awareness of her intrinsic motivation and what 
influenced it.  When describing her career trajectory, ???? ????????????????????most of 
???????????????????????????? ????????? ?????????????????????????????????????????????? ????
Initially this was interpreted as corporate culture but after probing with follow-up 
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questions, she began to explain that???I wanted to learn some different things.??This was 
expanded further through: 
I didn't want to get pigeonholed because I like to be able to do different things. 
The job I was doing in quality and I was particularly in extrusion process control. 
I didn't want to get pigeonholed in this space, ?she?? always going to be in 
quality,? ?she's always going to be in extrusion.? ????I always said I wanted to 
see a different part of the process because at that time all I saw was rubber. I 
wasn't involved in the finished tire. All I saw was the rubber that went into the 
finished tire. I didn't see the whole process, I kind of wanted to see the whole 
process; how the whole process went together. That was what fueled my interest 
??????????????????????????????????????????ndustrial engineering.  
???????????????????????????????????????????????????????????????????????????????????????????
years,  
?It's at three, I'm interested in what else am I going to????????Okay, what else?? 
????????????????????????What am I going to do next?" It's not hard set but at 
three years I'm looking at, ?okay, what's next on my plate?? ?What can I do 
now?? At three years, most of the time before three years they're not even going 
to let you consider being moved to something else unless you're in a short-term 
kind of role. ??? Most of the time people stay in their roles at least that long. I 




Coupled with her keen sense of self-awareness, Brittany had a self-management13 
mechanism. She described a time in her career when she was not performing well shortly 
?????????????????????????????I actually wasn't performing. I'm just going to work, and I 
just wasn't engaged??????????????????????????????????????????????????????????????????
with a manager (further explored in Theme 4) and what she called a ??????????????" talk 
she had with her???????If you want to grow you have to do the work too. Nobody's just 
going to move you if you don't do the work.? 
 SUBTHEME 3: Empowered through confidence 
Brittany did not lack confidence with regards to seeking what she wanted or needed to 
best align with her priorities. When she completed her IE program training she applied 
and interviewed for a position. When she had not heard back from the hiring manager for 
a while, ?????I finally reached out ?????????? ???????????????????????????????????????
She took charge and got answers that she needed to progress in her career. And when she 
wanted to move closer to her husband-to-be, she actively pursued an opportunity that 
would enable her to do that,  
I actually went to them and said, because I had some contacts at the facility that 
I'm at now, "I know you guys need some assistance there. I'm looking to move 
because I'm trying to get married and I don't want us to live apart. Can I move?" 
Basically, "Can I relocate?" They told me yes. They paid to relocate me, bought 
my house, did all of that. That's how I ended up at the facility in [NC] where I am 
now. 
                                                 
13
 Self-management is defined ????????????????????????????????????????????????????????????????????????????
???????????????????????????(Cooper, Heron, & Heward, 2007). 
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She was able to negotiate a new job closer to her soon-to-be-spouse and a corporate 
relocation package. Brittany was able to advocate for herself to get what she needed to 
progress in engineering and in her life.  
THEME 4: Exploration of the importance of personal working relationships 
Brittany said that she had only one friend at work; however, she spent a great deal of our 
conversation discussing the impact that personal relationships have had on her work 
performance, her career trajectory, and her overall sense of belonging in engineering.  
 SUBTHEME 1: Dissonance between definition of personal relationships and 
authentic personal relationships 
????????????????????? of personal work relationships unveiled the complexities of defining 
personal relationships. When I asked Brittany if she had any personal relationships at 
work she responded, 
Yes, I do. Well, really, at work just one very good friend who actually, we were 
both in the IE group together and we both went to [HBCU] at the same time and 
everything. We've know each other since undergrad.  
She identified one good relationship at work, but later in the conversation she discussed 
how personal relationships at work contributed to her sense of belonging. Her time at the 
[consumer products company] was likened to being with family: 
I feel like sometimes the non-monetary benefits outweigh the dollars that you get 
in your paycheck. It's the sense of, one thing I will say, working for [consumer 
product company], is the sense of community and a sense of family. I do feel a 
sense of family and working for them and I don't feel like I'm going to walk into 
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work today and not have a job type deal. Those are some of the things that have 
kept me this long. 
 SUBTHEME 2: Perceived influence personal relationships have on work 
performance 
Personal relationships not only provided a sense of family and stability they also 
influenced her work performance: 
One of the managers that I was supporting at that time, we sat down and we had a 
meeting. It was very, very eye opening because we worked together for a year or 
two and I really didn't understand this person until today. It really totally changed 
how I wor????????????????????????????????????I had that meeting with him, and 
my performance after that point changed drastically. He saw it, and even though 
he was an adversary of mine, he went from an adversary almost to my biggest 
advocate ???  
 
??? I feel like I work better for people that I know. Not personally. That don't 
mean I have to know all your business, but how do you think? We really got to 
know each other, how we thought about things. We may have put an example of 
something that happened on the table, and the way he thought about it and the 
way I thought about it was totally different. Actually it was a meeting that, I was 
angry because he had gone to my manager and, "Brittany's not doing some of 
this." I was really, really angry at the time, but I went to him and I said, "We need 
to have a meeting. We need to schedule a ?????????????????????????? ??????????????
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expectations out on the table, what do you expect of me and what I should expect 
of you."  
 SUBTHEME 3: Explored the impact of relationships on her career trajectory 
These same personal work relationships also influenced her career trajectory. One person 
she had a personal work relationship with acted as role model for which she could model 
her career: 
My manager, who just happens to be a Black guy, is really, really good. I really 
enjoy working for him because he challenges you but he also helps you too. He's 
really a good manager and he's done very well with [consumer product 
company], to be a plant manager at his age. He's done very, very well. I'm trying 
to glean all that I can from him really before he goes because I think he's 
probably going to not be here much longer. He's moving on to another role. 
Other work relationships made her job easier when she transitioned into a management 
role. She told the story of taking over a new department and described how she fostered 
the relationship and the benefits she reaped from establishing authentic relationships with 
her peers and subordinates:  
???????????????????????????????????White males. That was a little bit different 
for me. All much, much older. There's only one that's like my age. Most of the 
other ones though are at least fifteen years older than me. Many of them are old 
enough to be my dad, but a couple are probably at least fifteen years my senior. 
That's a little bit different to take over. Of course the manager that I took over for 
was much like them. He was around their age. He had been at the plant for 
twenty-nine years and had grown up there at the plant, where I was there as this 
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new female who had only been there a couple of years and then I get this job. I 
???????????? ??????????????????????????????????????????????????? ?  how do I make 
myself part of the group? I took them out to lunch just to kind of "This is who I 
am, and I really want to be a part of the team," and I think they really appreciated 
that. Just a little icebreaker, just took them out to lunch just kind of try to get to 
know who they are. I just asked them a simple question, not even work related, 
"Just tell me the first concert you ever went to see," just so I could see who these 
???????????????????????????????????????????????????????????????????????????????
the job that I was taking because I was going into a department that I didn't know 
a lot about. I depend a lot on that team to make things run.  
Personal work relationships also garnered her champions in her workplace, 
My now manager came to me and said, "I want to offer you the manager job." No, 
no, I take that back. A couple months before that, my then manager came and 
said, "If this person's job was to come open, wo????????????????????????????he 
and my then manager went to the plant manager and was like, "We think Brittany 
is good for this role. She's who you need to put in this role." Like I said, I mean of 
course I had to do the work, but to the credit of some of the managers they saw 
something that maybe I didn't even see in myself.  
Brittany did not perceive race as a factor when describing her experiences in the 
workplace; however, she often used race to describe her peers, her environment, and her 
relationships. She sought an HBCU for undergraduate in order to surround herself with 
more people like her. Brittany was incredibly self-aware with regards to her priorities and 
engaged in self-management action in order to achieve her goals. The topic that was most 
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challenging for Brittany to discuss was her identity as an engineer. She grappled with the 
differences between her personal definition, the definition constructed by her company, 
the definition she gave to others, and subsequently, where she was situated amongst all of 
them. This disparity was a barrier she struggled to overcome on the path to reclaiming her 
???????????????????????????????????????????????????????????????????????????????????????????
has not completely disengaged from the community but she is situated at the periphery 
with a determination to be brought back into the engineering community. 
4.5 Inez 
4.5.1 Background 
 Inez developed her love of math and science as early as elementary school in New 
York. This love of the subjects carried through to high school. Her biggest influence to 
pursue engineering was her older brother. He was four years her senior and studied 
computer engineering. Through his experiences, she was inspired to also pursue a degree 
in engineering. When she began her engineering undergraduate studies she was 
undeclared but settled on biomedical engineering after her first year. She attended a 
predominately White institution in New York.  She described the environment at her 
????????????????????????????????????????????????????????????????????n at the university 
 ?????encouraged, especially Black and Latino students and women to focus on 
calculus, especially calculus. So, that ... The reason she did that is ... I guess she 
found that a lot of students would drop out of engineering because they couldn't 
master the calculus. She was really supportive. She had a workshop. They were 
actually called Academic Excellence workshops.  
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She also spoke fondly of the faculty and other students, especially her NSBE friends that 
supported her through her undergraduate endeavors. After graduation she enrolled in 
?????????????????????????????? ??????????????????????????????????????????????
predominately White institution in the Midwest. When reflecting on her experiences in 
graduate school, they were less than favorable primarily due to a professor she described 
????????????????????????He was the type where he was extremely hands-off. I think that 
point in my graduate career I needed someone to be more hands on.??With the support of 
the other faculty on her committee she graduated and secured a position with a 
biomedical company in Indiana. 
 Inez began her career with a biomedical company in Indiana working in product 
development for four years before transferring back to New York and then New Jersey. 
She worked in product development in two departments in the twelve years that she has 
been with the company. ???????????????????????????[the] projects do change, but it is 
basically the same type of work. It has just been more challenging the longer I have been 
with the ????????? 
 Inez did not feel like her company supported her, nor did they care that she was 
??????????????????????????????????? in product development). She felt like people of 
color were evaluated at a higher standard within her company and her lack of 
advancement is a by-product of such practices. Inez did have two mentors that had begun 
to advocate on her behalf as well as push her to seek opportunities that extend beyond her 
comfort zone.  Inez talked about the importance relationships, mentoring, and visibility 
were to her career trajectory. Despite her experiences at her workplace, Inez felt like she 
embodied the characteristics of an engineer and felt recognized as an engineer. She was 
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very reflective about ways that she could improve as an engineer in the context of 
industry with regards to actively seeking opportunities for visibility and seeking different 
opportunities within her company. She had an aversion to change in her past experiences 
but acknowledged that she needed to expand her expertise in order to continue to 
experience career growth. Inez encountered some challenges during her career and 
credited her tenacity as the reason she remained engaged in engineering. When asked if 
she intended to remain in engineering, ?????????????????????????itment to engineering 
extended to working with a not-for-profit organization that exposed at-risk children to 
engineering and science. She intended to pursue this endeavor further when she has 
finished her career in engineering.  
 
4.5.2 Themes 
 Inez had a strong engineering identity fostered by engineering ability and 
relationships. This strong identity was sustained through recognition and a strong desire 
to influence other young women to consider engineering as a viable career aspiration. 
Even though Inez struggled to open up at work, in part due to her perceptions of unfair 
treatment at work, she understood the importance of relationships to her career. The 
????????????????????????????????????????????????????????????????????????????????????? 
THEME 1: Formation and sustainment of engineering identity 
Inez always had an interest and possessed ability in the subject areas of math and science. 
Her ability in conjunction with the relationship with her engineering brother inspired her 
to pursue engineering. It was not until her first year in engineering that she decided that 
her passion was in biomedical engineering. This identity was strengthened by her 
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graduate school experience and then by her subsequent work opportunity with a 
prominent biomedical engineering company. Inez was recognized formally for her work 
as well as by her peers through their continuous efforts to seek her out in manners of 
engineering product development. The most influential factor, though, in remaining 
engaged was ????????????????????????????inspiring other young Black women to pursue 
engineering as well.  
 SUBTHEME 1: Formulated an engineering identity 
????I loved math and science when I was in high school??ctually, throughout my 
formative years. Also, I had an older brother, who ... He is four years older than I 
am. When he started college he majored in computer engineering. So, that also 
led me to look into engineering. ??? Then I decided to go into bio-medical 
engineering. 
 SUBTHEME 2: Explored sustainment of engineering identity through definition, 
recognition, community engagement 
????????????????????????????????????????To be creative. To be innovative. To solve 
problems and sometimes kind of solve problems you didn't know existed or to bring 
some???????????????????????????????????????????elf-identified as an engineer and labeled 
her current role as engineering, she possessed distinctions of engineering that included 
????????????????????ing and ?????????????? She described the distinction as such,  
In product development [engineering] we do like project design and development, 
but we work with different departments on manufacturing a process, and quality, 
and regulatory. I think on the manufacturing side ?????????????????????????. I 
think that [?hard cor??????????????] is one thing that I wish looking back that I 
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wish I had more experience like being on the floor with the machinists making 
prototypes. 
????????????????????????????????????????????????????????????????????????????????????, but 
she did long for exposure and experience in more technical areas. When I asked her if she 
????????????????????????????????????????????????????????????,?????????????????????????????
her aversion to change. Inez?? salient identity in engineering could be linked to her 
recognition from leadership as well as peers,  
I have been awarded for a major project I was a part of that was maybe three 
????????????????????late as December, actually November/ December, where I 
was recognized for a major project that I was one of the managers for or I should 
say project leads for. 
There are times where people walk up to me. They have a question about project 
devel??????????????????????????????????? engineer. There are expectations. There 
are questions that they expect me to answer. Especially, when it comes to product 
development, knowing certain products. 
Another indicator of her salient engineering identity was her commitment to engage other 
young ??????????????????????????????????? Especially, young women of color about 
engineering. It is like I need to be an example for these girls. I think that is part of also 
why, not just NSBE, but why I continue being an engineer.?  
THEME 2: Exploration of self: self-awareness and other perceptions 
Inez had a tremendous sense of self-awareness. During the course of our conversation she 
identified many areas of development necessary to take her career to the next level. She 
identified the need to seek out new opportunities, projects, or programs primarily with 
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visibility in mind. She also identified the need to actively engage in work relationships 
with her co-?????????????????????????????????????????????????????.????????????ed some of 
this self-reflection to her mentors that made her aware of her shortcomings and made 
strides to help her overcome them.  
 SUBTHEME 1: Exploration of self through reflection yields heightened self-
awareness 
Throughout our conversation Inez described how her personality disallowed her to pursue 
????????????????????????????????????????????????????????????????????????????????????????
lot of time by fear.  
 In talking about factors that lead to promotion, Inez mentioned visibility, ?[a] lot 
of it has to do with visibility. I am the type of person I ... Sometimes I am in the corner 
trying to get my work done,??which left her less likely to be rewarded with highly visible 
tasks or recognized as a highly visible stakeholder on a project. When presented 
opportunities for more high profile tasking, she admitted ????????????????? ????????????????
in the past. Especially, the beginning of my career to take on projects that would allow 
??????????? ???????????????? Aside from avoiding the spotlight, Inez also preferred to 
???????????????I tend not to change, which is something I am working on. Just trying to 
do new things. I just feel that I could try different things within the ???????????????????
to her aversion to change she remained in the same role for twelve years, also not 
yielding her a great deal of visibility. She continued: 
Like I said I don't like change, but I can't progress if I don't change certain things. 




that people need to know that." I believe I have great leadership skills. I have run 
projects successfully. Just looking back like, "Okay. How can I do better?" I 
always try to do better. 
This aversion to change extended to establishing new relationships, which also proved to 
???????????????????????????I am just not like that. It is hard for me to know p??????? 
 Inez perceived that all of her self-identified areas for improvement were hindered 
by her fear. When I asked her what advice she would give her early career self, ??hat 
would it be?? She replied, 
????? less afraid. I think I was afraid of a lot of things. I was always afraid of 
failure and being wrong, and just looking back. That is part of engineering. Like 
if you try so many solutions, but you know not all the solutions are going to work. 
You have to keep trying until something does work. That is the whole point. I 
would say just be, probably, be more brave, less paranoid. Just not letting fear 
paralyze me much.  
Inez had some strengths she was willing to acknowledge like her leadership skills, her 
commitment to what she does, and her desire to prove others wrong. 
I believe I have great leadership skills. I have run projects successfully. It has 
turned around where people said, "Oh. Yeah. She has leadership skills." Even a 
senior VP reports to the CEO said that about me.  
 
I mean I work in biomedics. If I could be part of a team that is building a product 
that could help someone, and it is clinically successful. I think that is even better. 
[...] So, if it is something that like I said part of a product that we can deliver to 
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the field that is a game changer, and that could change people's lives. I would 
consider that a success as well.  
 
My tenacity. I just don't give up. I mean another reason why I have been here for 
12 years. It is just a matter of not giving up, and just proving them wrong. 
 SUBTHEME 2: Exploration of self through perceptions of others 
Inez was well aware that she was the only Black woman engineer in her department. She 
perceived that her presence intimidated those around her and therefore left her feeling 
isolated, and unsupported in the workplace.  
I think it [being a Black woman in engineering] has isolated me somewhat from 
my peers. Like, in Indiana, I was a young Black woman coming from New York 
City. Being around a lot of people that grew up in [Indiana] county, and some of 
them never left the county in their lives. I think they might have been intimidated. 
????They would say things like, "Oh. You don't smile." It is like, "7:30 in the 
morning. Why am I smiling?" It was just like, I am tired. I think at times it did 
isolate me, ??? I would say people there never really had a lot of experience 
being around a lot of people of color. Not only Black people, but just people of 
color. 
When recalling a discussion with a former co-worker she said her friend asked her, 
????????????????? ????????????????????????????????????????????????????????? ??




"Wow. She is the only one." I am not just saying, "Oh. She needs more help 
calculating things." No. I am not talking about that, but people will treat you a 
certain way, because of who you are and make comments. I had issues with, years 
ago, o???????????????????????????????????????ust extremely rude to me. He was 
let go. I don't know if it was because of that, but eventually he was laid off. Even 
how people treat you or even talk to you. It is like, "Wait a second. Don't be 
condescending. You don't need to do that." 
THEME 3: Perception of work relationship influence on career and engagement 
Even though Inez struggled with establishing effective work relationships she knew first-
hand the importance of such relationships to her identifying strengths and weaknesses, 
gaining access to opportunities, and developing champions that can advocate on her 
behalf.  
 SUBTHEME 1: Exploration of career influence of mentors 
When she described her two mentoring relationships she mentioned that they not only 
aided in helping her to be reflective about her contributions to her advancement but also 
advocated for her and pushed her to exceed her past performances. 
It was a really good mentorship. He was very open. He was also not biased. He 
was very, very fair. He had a good perspective on things. If there is a problem 
that I had he would try to understand from my perspective or from someone else's 
perspective to maybe understand why things occurred the way they did. 
I would say for me. I am improving when it comes to that, because I have been 
told by both the mentors, I mentioned earlier, that I need to be more visible. So, 
that was treated as an opportunity. For me that wasn't necessarily a choice. That 
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was more like an opportunity, because they saw the potential that I had. They 
wanted other people on our leadership team to recognize my potential.  
 SUBTHEME 2: Adapted to overcome barriers to engaging in work relationships 
Inez confessed that she had a hard time opening up to people and establishing 
relationships. This reluctance to establish relationships made it hard for her to establish 
mentoring relationships and made it hard to integrate into the workplace. She did, 
however, overtime establish ways to overcome this challenge. 
When it came to mentoring, she was introduced to one mentor through a mutual 
acquaintance: 
Well, when I transferred over to New Jersey there was a ... I want to say she was 
a senior director at the time that told one of my mentors that I was going to be 
transferred. That allowed us to pretty much start talking and introduce ourselves 
to each other ??? but I would say having that common person that was able to 
say, "Hey, so-and-so, Inez is going to transfer. I just want you to look out for her." 
That definitely helped. 
The other mentoring relationship she established after successfully working on a project 
?????????????e] worked on a major project together. There were times when I needed his 
help. So, that is how that mentorship formed.? 
?????????????????????????????????????????????-???????????????????????????; it made them 
?????????????? ???? ???????????????????, she began to use commonalities to establish better 
relationships with her co-workers. Those commonalities included sports and food: 
I would say sports is one of them. I am really into sports. I was in the Indiana site 
in [town], and a lot of them were as well. Especially, ... I wasn't really into 
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college sports, but they were. Even high school sports, but anyway. At least on the 
professional level that is something that we could relate to, and even just working 
on projects. Just discussing things and music. Just life in general. It is just like 
one conversation led to another, and even talk about my background growing up 
in the [New York], and talk about my family. That took a while too, because I 
don't just talk to strangers about my family. 
 
What I started doing ... and this was maybe four years ago, and it started with the 
three of us. I guess it was just a really rough time. Just had a layoff. We said, 
"Hey. Let's just go out to dinner. Let's go to this French place in [town]," and we 
did. It grew to be like 10 people, because ... We had a dinner last December. Even 
though it hasn't been every month, but maybe once every one or two months we go 
out to dinner and just talk. I like to eat. Who doesn't like to eat?  
Inez identified as an engineer as early as undergraduate school and that identity has 
sustained despite a less than favorable experience in the workplace. Over the years Inez 
began to understand the importance of being self-aware and the influence relationships 
have on her upward mobility with in her organization. She admittedly had growth ahead 
of her, ????????????????????????????????????????????????had gotten her this far. 
4.6 Patricia 
4.6.1 Background 
 Patricia grew up in Michigan. She attended a well-known technical public high 
school where she majored in architecture. During her drafting class a representative from 
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the automotive industry spoke to the class about opportunities available to high school 
students locally. She began as a high school intern that summer with that automotive 
company. After the first summer she transitioned into a high school co-op position at the 
same company. One day her manager said to her, ??????????????????????????????????????
??????????????????????????????????????????????????????????????????????????chitects 
????????????????????????????????????????????????????????????????????????????????????????
(i.e., designing parts), so she decided to pursue a degree in mechanical engineering at a 
local predominately White engineering university.  
 Patricia described her experience in undergraduate school as difficult; however, 
with the support of the other minority students she was able to complete successfully. She 
noticed early on in her academic career that there were very few minorities in 
engineering,  
????????g a minority, there were very few of us. When we did see someone that 
looked like you, you basically hung together and stuck together. Be it male or 
female, cultural-wise. We had a very good group that worked together very well. 
We helped each other through the system because it was a very difficult school to 
get through. It was one of those schools that easily accept you, but to stay was 
another story. 
She also became very active in her ???????????? chapter of the Society of Women 
Engineers (SWE) rising through the leadership ranks throughout her academic career. 
She continued her cooperative education endeavors until her junior year when she 
realized it would prolong her time at the university. She instead switched to summer 




engineers faced in the workplace. This exposure did not deter her at all from pursuing 
full-time employment with the company upon graduation.  
 Patricia was with the automotive company for 26 years in various departments. 
She held various roles with in the company ranging from development work, design and 
release, or planning in various departments including: heat protection, climate control, 
marketing, car line planning, and manufacturing. She said of the experience??????????
???????????? ????????????????????????????????????????????????????????????????????????
tenure with the company she was fortunate enough to have encountered incredible 
mentors, supervisors, and managers and had endured some less than favorable managers 
as well. With the guidance and support of her mentors, she managed to remain engaged 
in an industry that has seen tumultuous market changes that resulted in common 
??????????????????????????????????????????? 
 Patricia grew up at her company, starting in high school. Twenty-six years later, 
she had gotten married, had children, pursued her graduate degree, and held various roles 
within the company. She often felt like she had control over her career with the exception 
of a few instances (i.e., program reductions). Despite the perception of having control, 
she often felt as if she was promoted less, compensated less, and provided less 
opportunities than her White counterparts. These experiences of being less respected and 
less appreciated than her peers ??????????????????????? She was five years away from 
retirement, so she was trying to sustain a little longer. The impact of her negative 
experience was evident as she advised her college-aged daughter not to pursue 
engineering. Patricia had a long career within the automotive industry as an engineer. 
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Whereas she defined engineering as a noble profession that she was proud of, her 
experiences reduced her definition of engineering to following rules and playing 
corporate politics. Her engineering identity salience was unclear. Patricia self-identified 
as an engineer, but her passion for the profession was not prevalent. 
4.6.2 Themes 
 Patricia had close to 30 years of work experience as an engineer. She began in 
high school with rigorous engineering tasking that catapulted her towards a full career in 
engineering. Employed by two automotive industry companies as an engineer, she spent 
26 of those years with the same company, her working lifetime. She saw the company at 
its peak and (arguably) at its lowest point. As such, she had a strong, negative perspective 
of the company, the culture, and her experiences. Patricia described an atmosphere 
riddled with bias, unjust promotional practices, and unethical decision-making. Her 
experiences in industry were plagued with, what she perceived as, ?ridiculous tasking?, 
blatant instances of favoritism, and abuse of power. Her story embodied all of the 
characteristics of a toxic work environment. Her ability to remain engaged in engineering 
for 26 years in spite of the negative corporate culture could be ascribed to many factors; 
however, the most prominent themes (four) from this case are presented below. 
THEME 1: Engineering identity development and sustainment 
As already discussed in the background of Patricia, she attended a technical high school 
that strengthened her foundation for entry into an engineering major. She sought out an 




began to foster her identity as an engineer. This identity, while strong, had been 
challenged by the norms in her workplace.  
SUBTHEME 1: Identified as an engineer ? formation 
Patricia credited her interest in engineering to her technical high school. She attended 
????????????????????????????best high school in the city. The best public high school. 
Everybody knows [Midwest high school].? 
In my high school, which is a technical high school, you had to pick a major and I 
was an architectural student. In one of my drafting classes, my teacher came in 
with six applications for [automotive company], for summer internships. I 
grabbed one and started working there as a summer intern, and then became a 
high school co-op. Through that one of my managers came over one day, to my 
desk, and was like "Hey, I hear you're an architectural student." I was like 
"Yeah," and she goes "Well, you know we don't have architects working here." I 
thought about it. I liked the work I was doing from the board, designing parts. So 
I decided to change to mechanical engineering. 
The words of her boss/first mentor in industry prompted her to pursue an engineering 
degree in ??????????????????????????????????????????????????????????????????????????
Engineering was very difficult, especially for me. I was more of an artsy person but I did 
????????????????????????????????????????????????????????????????????????????????????????
rigor was challenging, but she credited the support of other minority students and her 
involvement with the Society of Women Engineers (SWE) as aiding in her success: 
Experiences there [in undergraduate institution] were quite interesting because, 
being a minority, there were very few of us. When we did see someone that looked 
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like you, basically hung together and stuck together. Be it male or female, 
cultural-wise. We had a very good group that worked together very well. We 
helped each other through the system because it was a very difficult school to get 
through. It was one of tho????????????????????????????As far as being singled out, 
as a female, it wasn't too bad because I found my niche with the Society of Women 
Engineers. I was an officer in that, where I went up the ranks until I became 
president my final year. So that helped. 
SUBTHEME 2: Identified as an engineer despite disenchantment with 
industry 
Patricia, as seen in subtheme 1, had established her engineering identity through her 
involvement in high school, internships, cooperative education, and sought out 
integration via other minority engineering students and professional organizations. Her 
involvement and engagement in these various spaces helped her to define engineering as, 
Okay, on a personal level, to me it was a sign of an accomplishment. Something 
that's well respected, and just gratifying, you know having to accomplish 
something very difficult. Like I said, it wasn't easy for me, it didn't come easy. It 
was a struggle, but I accomplished it. I stuck to it. I did whatever I needed to do to 
get there. ??????????????????????????????????????????????????????????????????
engineer to me is a way of thinking. To me, all the classes that you take, basically, 
are setting you up to think a certain way, and that being either technical, 
analytical, determination, sometimes creative. 
In contrast, this definition was challenged in the context of work and devolved ?????At 





Patricia felt she was recognized as ???????????Inside of work, by my peers right now, 
because they know that I usually have the knowledge in the program that we're on now, 
because I'm probably one of the longest ones standing. They come to me to ask me for 
advice ????? 
THEME 2: Perceived race and gender serve as barriers to career attainment in 
engineering industry 
Patricia described her experiences of bias in disaggregated terms. She spoke about bias as 
a woman, a Black person, and as a Black woman. She perceived that Black people within 
her organization were evaluated unfairly, promoted less, and were paid less than their 
White counterparts. She felt as if these practices had personally hindered her other Black 
employees from further career attainment. In her account, Patricia described the ways in 
which she experienced bias as a Black woman, a Black person, a woman, and her ways of 
challenging the inequity. 
 SUBTHEME 1: Perceived being a Black woman in engineering created 
limitations 
??????????????????????????, a mentor and friend shared data with her that shaped the way 
she viewed her organization, 
During that time, also, I had a friend that was retiring. He was able to get ahold 
of all the salaries in our building. If you looked at all the salaries, and you lined 
them up, it was amazing how all of the Black people were at the bottom, and 
Black women were at the very bottom.  
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The information regarding salary inequ?????????????????????????????????????????????????
??????????????????? ??????????????????????????????????????????????????????????????????????
at work because she was a Black woman. She stated, ???????????????????????????????????
of you, because you're a Black woman, so you shouldn't have that. You shouldn't have 
??????????????????????????????She went on further to say, 
[...] I had a supervisor that I was trying to figure out whether or not he had issues 
with Black people, if he had issues with women, exactly what his deal was. What I 
decided to do, I watched. We had [program] which was a program that I was on 
previously. We had [program] rotates for our department. I would watch how he 
treated each person that came in. Luckily, during the four years I was there, we 
had some of everybody come through the program. I realized that he had an issue 
with Black women. I was able to document it. I went to one of his peers, another 
supervisor in the department, and I presented the data, and I said, "If you don't 
get me from up under him, I'm going to HR." That next week they moved me from 
up under him. 
Being a Black woman in her work environment kept her from pursuing educational goals 
and upward mobility. When she applied to go back to school full-time (a program offered 
????????????????????????????????????????????There were other people that were more 
qualified, even though she really hadn't worked with me. I asked them to do this because 
I had a White female engineer they sent to school, full-??????????????????????? 
 Patricia parti?????????????????-???????????????s an alternative work arrangement 
provided by the company that allowed an employee to share a job with another employee. 
They collectively worked one-full-time job. After she had her daughter, she decreased the 
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number days she worked to three days. When her daughter was older she requested to 
increase her number of days, 
I'm still at three days a week, so another lady came in our department, a White 
lady, engineer, and she was also three days a week, but we didn't job-share. She 
ended up going through some personal issues, and so I watched my supervisor. I 
had asked to come back four days a week, and it was kind of, okay well we'll think 
about it, we'll wait. When this other lady started going through some issues, all 
the sudden she was back four days a week, and I'm like, okay, wait, I asked first. 
What happened here? I also watched her get more money than I did, in terms of 
the raises and the ratings, and all of that. 
These experiences in the workplace (along with many others not reported here but 
expressed in the interview) culminated in her concluding that,  
Even now, the number of Black people that I see in leading? it is far and few 
between. Effectively, all the momentum we had years ago, back in the '80s to gain, 
the women, to gain, the African American, that's all gone now. It's like we've got 
to climb that mountain again. 
 SUBTHEME 2: Perceived gender as a barrier to advancement as well as indulges 
in propagating the bias 
Patricia perceived that being a woman in engineering was hard. She felt that, ??????????
to look at life as a total, not just a career, and when you pick something like engineering, 
which is predominately male, even to this day, you have to be ready for a fight.?????????, 
she said that finding ?????? ??????????????????????????As far as women, everybody 





At that time [when I was pregnant], you get tired and all of that, so all of a 
sudden, now, there's something wron?????????????????????What happened once I 
was on maternity leave, I knew it was during the time for my PR [performance 
reviews] at the end of the year, and I didn't hear back from my supervisor about 
it. I figured okay, I'll just get it when I come back the next year, because I decided 
I was going to take off a year. Well, the admin in the department who I was 
friends with, she was a Black woman, called me, and she's like "Patricia, you may 
want to come in." I'm like "What?" She goes, "You should see this performance 
review." The year before I could do no wrong. This year it was awful. Absolutely, 
awful. I came in and I looked at it, and I talked with the supervisor, and I'm like, 
"What happened?" He goes "You weren't able to do this; you weren't able to do 
that." I said, "Is that my fault, or you just didn't ask me?" He was ready to throw 
me under the bus, but he was too timid to ask me, about doing these extra 
assignments, and then letting me just say no. He just figured I was going to say no 
anyways, so he used that against me. I made him change all the ratings, because I 
told him, I said "I'm not signing it the way you wrote it." I said, "This is awful," so 
he changed the ratings. 
Her personal experiences of bias permeated her own thoughts about other women in the 
workplace. At no point in the interview did she ever use a derogatory term to describe 
??????????? ?????????????????????????????????????hen she described women supervisors 
she had, she said: 
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??????????idn't treat people well, didn't talk to people well. They took the side of, 
excuse my expression, of having to be a bitch to be powerful, and they carried 
that to the extreme. It just made the whole department, everything, was just awful. 
 SUBTHEME 3: Explored power through challenging inequity 
Despite her experiences Patricia remained in engineering and at times she challenged 
what she perceived were inequitable circumstances. Early in her career she kept quiet: 
I don't know what their intentions were but, I got a raw deal, I was working with 
the climate control division, and ended up getting a lot of ridiculous assignments. 
But, as far as the overall environment, types of things and opportunities that were 
there, I liked that idea; but the actual position that I had as a summer intern was 
pretty bad. Even one time they sent me to [OH], to  ?  there was an issue there, 
and they wanted me to go find out what the issue was. So that was a two-hour 
drive. I get down there and they're like "Oh! We resolved that!" I'm like "When 
did you resolve it?" "Oh, we resolved the night before," so I knew they just sent 
me for the goat. That's the kind of stuff that they would do to me.  
But overtime she began to challenge those who were not treating her fairly: 
Back when I first started with the [program name] program, it was interesting 
how one position that I was in, all the guys got toolboxes. The [program name] 
were kind of tight and we're all in the same program together, yeah, "How'd you 
guys get toolboxes?" "Oh, they just gave it to us." "Oh," so I had to go in and ask 
for a toolbox. They didn't even consider giving me a toolbox. We were out there 
working on cars every day, but we each needed a toolbox, but all the guys got a 
toolbox, so I made sure I got a toolbox.  
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We were being trained to test drive vehicles, so we had to do a lot of handling 
maneuvers. Luckily, I was the first one to go to driving school. They sent me first. 
I don't know why, maybe female, or whatever. Anyway, all the guys got together 
and they all bought helmets, but Patricia didn't get invited to get a helmet. Of 
course, I'm like, "Wait a minute, guys." They all bought burgundy helmets, and 
then I'm like "Where'd you guys get the helmets?" Then I found out, so I went and 
got my helmet. Of course, I had to get a different color. I'm like, "You guys aren't 
going to include me in this little group." Anytime I saw any type of 
inconsistencies, I was always the first one to go, "Wait a minute. Don't forget 
about me. I'm in this group too." 
When she received her performance review (from subtheme 3) she demanded that her 
????????????????????????????????????????????????????????????????????I told him, I said ?I'm 
not signing it the way you wrote it.? I said, ?This is awful,? so he changed the ratings, and 
we were able to go from there.??????????????????????????????????????????????????
challenged the decision-maker: 
The manager, the one I interviewed for the position, I'm asking them, "Okay, so 
why didn't I get considered?" He goes, "You don't have this experience." I'm like, 
okay I've been in program management 17 years, and there's one area that I don't 
have experience, that's why I don't have the job. Okay. Got you." I knew that was 
a bunch of malarkey. 
And when it happened again she addressed the decision-??????????????I stepped in and 
did her job for a month, because I knew how to do her job. I can't get the promotion of 
the supervisor, but I'm good enough to come in and do this woman's job.??Not getting the 
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promotions and not getting to attend graduate school full-time were negative experiences 
that significantly influenced the way Patricia viewed her organization. But, she also felt 
that she needed to defend herself because, ?One, having faith that you're not just 
somewhere by happenstance. There's a reason why you're in a situation, and two, because 
I know what I'm capable of, and anytime anybody tries to demean me or make me feel 
belittled, basically I'm like, okay, we're not doing that, we're going to stand up for 
??????????? 
THEME 3: Explored control over personal success through alignment, priorities, 
and perspective 
Patricia began the interview by listing her priorities as family, faith, and travel. Under 
advisement from a mentor early in her career she worked to keep these priorities in view 
and kept her work life in perspective. Her perceived control over the direction of her 
career enabled her to remain engaged in engineering industry. She, with the exception of 
a few times, had the luxury of pursuing opportunities that she felt were best aligned with 
her priorities and career trajectory. This ability to choose her pathways within the 
organization enabled her to feel empowered, and when this autonomy was challenged, it 
disrupted her perceived sense of power.  
 SUBTHEME 1: Felt priorities and alignment have yielded personal success 
???????????????????????????????????????????????????????????????????????? ??????????????????
career she said that she decided to ensure that these priorities were the guiding principles 
in her career choices based on,  
Just watching and learning from various people. When I first started as an 
[program], my first mentor, basically grounded me and said, "Look. This is a 
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place that you work. It can be a career, but don't let it take sight away from what 
you do outside of here." He goes, "Always have a back-up plan."  
These words of wisdom and her priorities prompted her to decline advancement 
opportunities, 
During that time, they have what they call a next-up list for you to become a 
supervisor, and I was put on the list, and then I would take myself off. Somebody 
else would put me on. I went on and off this list several times, because to me my 
daughter was more important. Being with my husband and daughter was more 
important, and especially after what they did to my supervisor at the time 
[reference to a layoff].  
Her priority of family influenced her definition of success, 
Yes, because my success ... Success is basically what you decide it to be. My 
success is being able to have a work-life balance. I have a wonderful husband, a 
wonderful daughter, who's now in college, and being able to spend time with my 
family, being able to help my family. 
Patricia saw her career being a fraction of her whole self and that she needed to have 
balance across all of her parts or priorities. It was a necessity: 
When people talk about careers, they always seem to put it in one facet, but to me 
your life is all about everything together, and if you try to just focus on one part of 
it, something else is going to fall apart. I've seen so many people that worked for 
so long, and they spent their life at work, and literally did not go home, because 
they didn't want to go home. They wanted to stay at work, because they did not 
  
174 
want to go home. When they finally retired, or were forced to retire, they didn't 
live very long afterwards. 
 SUBTHEME 2: Explored career growth through trajectory autonomy 
Patricia believed that despite the unfair treatment of people of color she witnessed, she 
had control over he???????????I basically kind of controlled ?????????????????????? ????
she saw an opportunity in another department she pursued it. She was often offered 
opportunities from previous bosses, and if it aligned with her priorities, she pursued it. As 
such, she held various positions in her 26 years with the company. There was, however, 
one time that she was moved without her input due to a disagreement with a supervisor, 
?She and I both got moved together to the [car model] planning program. We had no say-
so. This was the first time in my career that I never had a say as to where I went. They 
????? ???????????????? ????????????????????????????????????????????????????????????
?????????????? 
THEME 4: Perceived relationships as essential to work  
When Patricia started her journey towards engineering it was a summer intern in high 
school for an automotive company. Her first mentor was the woman that challenged her 
to pursue mechanical engineering in order to remain employed by the company. She 
found similar guidance years later as a cooperative education participant. These 
mentoring relationships laid the foundation for her to continue to seek out mentors, 
mentor others, and establish relationships in the workplace. Unfortunately, some of her 
experiences in the workplace also caused ?????????????????????????????????????????
length??????????????????????herself and her career. 
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I keep them at ????????????. There's very, very few people that I work with that 
actually know about me. I do that because I've found in my career that when 
you're standing around the water cooler, and everybody's talking about their 
boats, or their summer homes, or things like that, if I have that too, all of the 
sudden, everybody knows about it. It's almost like, I'm not supposed to be able to 
have a boat. I'm not supposed to be able to have a summer home. So I don't want 
anybody that is in charge of my money, meaning making any kind of subjective 
opinion about me in a performance review, know all of my business. Including the 
ones that I know that are my friends. A lot of people don't know too much about 
what I have, and all of that. Unfortunately, because I've been on that route where 
it just backfires. 
 SUBTHEME 1: Explored engineering engagement through relationships 
Patricia felt as if relationships at work were vital, and she worked hard at establishing and 
maintaining friendships at work: 
For me to go to work, it's not just going in and doing a job. I have to actually 
have a relationship. I find like-minded people, or people that have the same kind 
of values. Over time, having conversations, going to lunch, talking about life 
outside of work, life inside work, those are kind of how I built relationships, and 
the great thing about it is that, over my twenty-six years now I've been at 
[automotive company 1], even when I go back to [automotive company 2] days, 
people that I've worked with I still remain friends with. I can only count, probably 
on one hand, people that I just don't even care t?????????????????????????????????
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to find common ground with everyone, and I try to have tons of relationships. I 
want to make work fun, also, and not just work related all the time. 
Relationships not only made the work environment better but also they afforded her 
opportunities. During her maternity leave and after her poor performance review, Patricia 
worried about the status of her career and then, 
I got a phone call, and they said, "Hey, Patricia," this guy, one of the chiefs had 
said, thinking that I was coming off maternity leave, "give me a call," because 
they thought I would be great for this position. My term during my development 
time, one of the chiefs I worked for, he remembered me, and knew I was coming 
back and told this guy, "Hey, go get her." I came back and started working for 
planning for our program management. 
 SUBTHEME 2: Felt strongly about the importance of mentorship to career 
development 
????????????????? ?????????????????????????????????????????????????????????????????????
to pursue her degree in engineering, but that was not her last mentoring relationship. She 
found the value in mentoring was immeasurable in providing insight from her first 
experience.  
It was real. Well, because you got to work with actual engineers. [Automotive 
company 2] was very conscious of putting you with, advising mentors that can 
guide you. That was very positive, because I met a couple women engineers that 
had just started and was able to see their struggles and what they went through 
and learn from them. It gave me a taste of the real world, so I kind of knew what 
to expect when I got a real job. 
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She described her mentoring relationships as an evolution. She began with Black male 
mentors (due to the lack of female mentors see Theme 2 Subtheme 3) and then expanded 
to Black males and then W????? ???????I was able to find, initially, a couple Black men. 
Then, as my career went on, in the program, I was able to find White men as well, that I 
knew I could confide in, and ?????????????????????? 
As her career has matured, however, she found less value in seeking a mentor, 
Most of the people now ... Let me put it this way, I don't really look for a mentor 
now, because I feel like I'm on the tail end of my career, and I don't want to play 
corporate politics. I believe if I wanted to play corporate politics, I would need a 
mentor. Maybe that's to my detriment, but to me it's just a waste of time now. I 
feel I'm grounded in where I am and what I want to do. 
Even though Patricia no longer believed that she required a mentor at this stage in her 
career (less than five years from retirement), she did mentor others to help them avoid her 
own pitfalls: 
I have a couple ladies that I talk to. I met a lady two weeks ago who just started. 
She's on the [graduate program] program, and they're actually treating her 
awful. She was ready to leave the company. I told her, "No, don't do that." She 
was explaining to me what was going on. I'm absolutely, right now, trying to help 
her get out of the situation. I told her, "I've been in every possible horrible 
situation that you could imagine, in terms of my career. If you leave the company, 
you're going to end up finding it again." I always feel that if you don't work 
through an issue, learn how to resolve an issue, then that issue's going to pop up 
again some time in your life. I've seen that happen so many times in my career. 
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Patricia was an engineer for thirty years enduring a lot of perceived challenges and 
barriers but remained engaged. Her identity as an engineer was challenged, and her 
autonomy to define her career path had, at times, been revoked. She, however, stayed in 
engineering due, in part, to her commitment to her priorities, mentors, and personal work 
relationships. She was nearing the end of a successful career, but did advise her daughter 
pursue her path in engineering. Nevertheless, she did mentor junior Black women in 
engineering and encouraged them to remain engaged in their careers.  
4.7 Kerry 
4.7.1 Background 
 Kerry was born in Michigan but was raised in Pennsylvania. Her father was a 
mechanical engineer that worked in the nuclear industry, and her mother was an English 
teacher. She was exposed, through her father, to engineering at a very early age. She had 
strong math and science skills, and her parents directed her towards engineering with the 
line of questioning, ?Do you want to have a job where you have some money and live 
??????????????????????????????????????????????????????????????????????????school she 








?????????????????? a challenge. It is one of the hardest majors to go through. 
Everybody does mechanical because you can see it. Electrical, you can't see the 
current so when something breaks down, there's true troubleshooting because you 
have to trace all the way back and you can't see the current or the flow of it. The 
????????????????????????????????????????? 
In her undergraduate career, Kerry relied heavily on the support, encouragement and 
resources provided by the minority engineering program (MEP) at her university. She 
credited ????????????????????????????????????????????????? ??????????????????????????
would have went to a different school, I probably never would have stayed in 
?????????????????????????????????????????????????????? ???????????ineering programs 
had on Kerry was evidenced by her volunteer efforts at her alma mater (which earned her 
the distinguished-alumna award). Kerry also participated in internships as a National 
Action Council for Minorities in Engineering (NACME) scholar at an automotive 
supplier for two years. During her internship she did challenging work that made her feel 
like she had immediate impact and contribution to the company. This experience also 
showed her the flexibility of her degree.  
 Prior to graduation, a Midwest automotive employer actively recruited Kerry. 
They invited her on-site and made an offer before she left the plant that day. She began 
her career with the company in their college graduate rotational program where she 
rotated through four different areas before selecting he????????????????????????????????
on cross-???????????????????????????????????????????????????????? ?????????????? ????
????????????????????????????????????????????????????????????????????????the climate 




based on the leadership. During her rotations she worked for a woman that, ??????????? 
???? ?????????????????????????????????????? ?????????he right track and gave me 
???????????????????????????????????????????????????????????????????????????????????????
After eight years and the completion of her graduate degree in engineering management, 
she transitioned into program management. Kerry spent the last six years working as a 
program manager on various phases of the automobile production life-cycle where she 
participated i?? ??????????????? 
 Kerry was with her company for fourteen years, first expanding her technical 
expertise and then expanding into program management. She spent most of her time 
managing the launch of the automotive compa???? new products that required a great 
deal of travel and time away from her home in Michigan. Kerry was not married, nor did 
she have kids, and admittedly had not pursued these elements of her life in lieu of her 
career. Kerry strongly identified as an engineer but was incredibly dissatisfied with the 
environment in the automotive industry. She felt that this industry sector ????????????????
???????in regards to including women and minorities in the workplace. She described the 
??????????????????????????????s eager to leave the industry sector but not engineering. 
When Kerry was not en????????????????????????? ????????????????????????????????????????
was giving back to her alma mater with time, talent, and treasure. She was committed to 




Kerry remained in engineering for fourteen years in part due to her engineering identity 
development and sustainment. Her identity was sustained through her participation in 
ethnic professional organizations and role-models as well as her definition of 
engineering. Kerry felt strongly about the importance of relationships in the workplace 
and giving back to those that have given to her. Kerry, while not completely satisfied 
with her current employer, had explored other means of remaining engaged, namely 
through service to other Black women pursuing engineering.  
THEME 1: Engineering identity development and sustainment 
Kerry began her engineering identity formation at an early age through the guidance and 
encouragement of her parents. This identity was fostered and developed through her 
involvement in ethnic peer networks, both at the university and with her employer. 
??????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????d been disrupted, at times, by the 
complexity of boundary work prevalent in engineering, she managed to sustain her 
engineering identity through various forms of recognition and authoring an engineering 
identity that included self in the definition.  
 SUBTHEME 1: Engineering identity formation: encouragement, engagement, 
achievement 
Kerry was encouraged to explore engineering by her parents. She was exposed to the 
engineering through her ???????? career but it was the promise of financial prosperity that 
really intrigued her the most. 
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 My father was a mechanical engineer. He worked in nuclear. He worked for 
[company] in [east coast]. Pretty much I was exposed to it at an early age and I 
knew I didn't want to technically do mechanical because I didn't like what he did. 
????then my parents encouraged me to pursue engineering over business because 
they were like, "do you want to have a job where you have some money and live 
comfortably or do you want to go to school for a very long time?" 
?????????????????????????????? ????????????????????????????????????????????????????????I 
like to take things apart and put things back ????????????????????-conformance to the 
???????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????electrical engineering because it 
was a challenge. It is one of the hardest ???????????????????????????????????????????????????
engineering allured her, and she described it as: 
Electrical, you can't see the current so when something breaks down, there's true 
troubleshooting because you have to trace all the way back and you can't see the 
current or the flow of it. The challenge of it kind of interested me but also, 
electrical engineering is more math than physics and people are stuck on physics.  
The complexity of the discipline was what motivated her to pursue electrical engineering 
but it was the versatility she discovered through her internship that really confirmed her 
???????????????by having a summer internship experience you start to see, okay, you 
could do a lot of t???????????????????????????????????????????????????????????e dedicated 
all of her time to engineering and the minority engineering program, in order to achieve 
and maintain a high GPA?????? in undergrad, I was very focused on graduating with a 
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certain GPA and not letting leadership positions distract me to take my GPA down ????
which is why I didn't pledge to ???????????????????????? 
 Kerry graduated in four years; this achievement was something that she was very 
???????????I'm one of the few people that graduated within 4 years for engineering, which 
is not common.? ?????????????????????????????????????????????????????????. It carried 
into her internship ??????????????????????????????????????????????????????????????????????
opportunity to explore  
??? a new experience and working on tires was something that was not on my 
radar as an electrical engineer, I would think more mechanical, but I learned a 
lot. It kind of showed me okay, see you can go anywhere with this degree. This is 
kind of cool. It showed me how electrical, hands-on stuff at the job and also how 
you have to be a problem solver. They give you one project for the summer and 
it's pretty much something that a senior engineer is working on so you feel you 
make a difference in a short amount of time. 
 SUBTHEME 2: Perceived impact of ethnic peer networks  ?  academic and 
professional 
Kerry spoke with high regard about the importance of ethnic peer networks to her success 
when she was in undergraduate as well as when she joined the workplace. The impact the 
minority organizations had on her career was evidenced in her selection of university. 
I really chose [big ten university 1] over a lot of other schools because of the 
engineering diversity office where they have a woman engineering program and 
at the time, it was called the minority engineering program, ??? and those were 
support programs that once they recruited you into the college of engineering, 
  
184 
they kind of gave you some resources, tips, mentors, things that I would say a 
minority needs on top of the general population. 
Her experiences with the minority-engineering program (MEP) were what shaped her 
??????????????????????????????????????????????????????????????????????????????? 
university 1] was the best school. If I would have went to a different school, I probably 
never would hav????????????????????????? The MEP provided all the resources she 
perceived were necessary for her success in engineering.  
The best part was ??? having that support group between the women engineering 
program and minority engineering program ????the mentorship, the 
encouragement, the heads up, the extra tips on how to get a job, stuff that our 
??????????????????????????????????????????????????????????????????????????????????
were willing to listen and go to meetings, they spent the time with you and they 
kept you on the right track. If you don't take advantage of those programs while 
you're on campus, I don't know how you get out with an engineering degree.  
The experiences within the MEP program were bridged in the workplace with the 
presence of the African American network, a company affinity group. This group 
established the practice of providing resources for success for new minority engineers 
hired into the company. 
When they [new hires] get in the door, the good thing, [automotive company] has 
the African American Network. They pull all of them [new hires] in right away 
???????????????????????????they have branches to the umbrella. You used to be 
split up by where you work, like product development, manufacturing, IT, HR, 
purchasing and now they even have a group that does this for the young 
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professionals that come in and it's a good way for them to build their own 
network within their peers, but at the same time, they have access to the few of us 
that are in a VP let alone manager, but there's a lot supervisors and they have 
monthly meetings or quarterly meetings to bring you all together and that's how 
they prepare you for the PR [performance review] discussion. That's how they 
show you the politics at [automotive company]. Then, they kind of help you like, 
?hey, if you want to talk to upper management, there's a certain way to do it.? 
[automotive company] has a network that once I bring them in, I just tell them to 
g??????????????????????????t's definitely good that I know once I bring them into 
[automotive company], there's a network that's already built in. There's a network 
that's already there for mentoring. 
SUBTHEME 3: Perceived role-models as important for continued 
engagement 
Kerry shared that there were not a lot of women in roles of leadership within her 
company, but rather than focus on that, she focused on what she could learn from the few 
women that were ??????????????????????????????????????????????????????????????????????
automotive. She's a supervisor. She's a female. I'm going to pick up extra stuff too outside 
of the engineering work so this migh????????????????????????????????????????????????????
provided hope, and her eagerness to learn from these women motivated her to actively 
pursue women role models; however, given the dearth of Black women in her location 
she did not even try to pursue Black women mentors,  
If there's a lot of managers that are women, I'm looking at women, I didn't even 
??????? and then let's look for a Black woman. That's going to be .01. Right now, 
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if there is a company that at least is promoting women, that's giving me an 
opportunity because then there's opportunity to grow. There's opportunity to 
move up.  
 SUBTHEME 4: Explored engineering through the complexity of boundary work 
When she described her journey through her career, Kerry sometimes struggled with 
defining engineering. At times, she discussed tension between disciplines in engineering, 
???????????????????????????? ??????????????????????????????????????????????????? ?????
back and forth. Once we get to the real job, we realize, we nee??????????????????????????
the boundary work determined what constituted engineering within various work 
responsibilities. She grappled with whether engineering was design, manufacturing, or 
design under constraint. 
You get the experience of the whole, how you engineer and you manufacturing at 
the same time, but also, you still work on the up front part of the design, so 
product development, I was considered a design and release engineer, where you 
take something from paper, make it 3D and make it actually function and fit into a 
vehicle.  
?????????????????????????????????????????????????????????????????????Successful as a true 
engineer that's technical, no. Successful as an engineer where I have problem solved and I 
have managed to make a product better, yes??? ?????????????????????????????????
???????????????????? 
 A true engineer would be an engineer that sits in front of a computer, designs 
programs, draws and makes the product from scratch. I usually come in on a 
product that's already been designed and I'm here to troubleshoot, make it better, 
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implement it, make it fit, form and function, I take an idea and make a reality. I 
don't work in the upstream brainstorming where we think we have unlimited 
money, unlimited constraints and you could dream up the world and draw the 
world. That's when people design their houses, design their airplanes. That's 
when you design cars that fly. ??? As an engineer, you're supposed to truly have 
that option. 
This definition (arguably) counted her out of engineering; however, she later redefined 
engineering to include her being a realist.  
 SUBTHEME 5: Engineering identity sustainment: definition, recognition, and 
embodiment 
????????????? ???????????????????????????????? ?????????????????????????????????????????
????????????????gement, and she acknowledged???I am ????????????????????????? ??????
??????????????????????????????????????a lot of problem solving so I get to overuse skills 
that I didn't know I had back when ????????????????????????????????????????????????????????
commitment to her success, and her achievement in undergraduate garnered her the 
recognition by the automotive company as a viable candidate for employment, and ?They 
??????????? ?????????????????????????????????????????????????????????????????????
engineering ability.  
When she joined an engineering team in climate control her recognition took the form of 
????????????????????????????????????????????????????????????????????????????????????????
was released for consumer consumption.  
Climate was the home. ??? It just wasn't sexy cool to talk about with other 
people. ??? Do you notice how quickly it heats up and cools down and the 
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buttons you interact with? Someone had to design that or you wouldn't have that 
in the car. I'm just saying. It's cool. ??? In the end, right before I left, I launched 
????????????????????????????? 
She was also recognized during a rotation in marketing, ?????as an engineer, we think so 
logically, that we helped the marketing team do stuff quicker, logical, not chaotic, that 
every time an engineer came over there, they loved it????????????????????????????????? 
Within her engineering department, 
????they recognize us when they give us your performance review at the end of 
the year and they congratulate you and tell you about the positive things and also 
they tell you the things you need to work on, but they've also started to 
incorporate a way where they give us a gift card if you do exceptional work. It's 
immediate confirmation of like, hey, right before the holiday, thank you. Shake 
your hand. You did some good work this year. 
The most meaningful form of recognition Kerry received was outside of work through 
the presence of her products being used,  
Outside of work, the reward is more based on when you see your product on the 
line or product on the road. When you hear people talk about your vehicle and 
you worked on that part and you hear positive comments. You could be in the 
dealership. You could just be in the grocery store. I have mutual friends who don't 
work in automotive that then say, ?oh, really good. I went and bought a 





And her community involvement, 
????really when I give back to the community and I'm talking to these engineers 
who are coming behind me. I mentor. I do stuff with NSBE. I present. I teach 
people how to work a career fair, how to get a job. I'm about to go through one 
right now?next week for career prep because we're seeing a lot of engineers 
??????????????they can't get an internship. They can't get a co-op. They can't get 
their first job when they graduate and they have an engineering degree, so we 
have a problem. 
Kerry was committed to making the automotive environment better for those after her. 
Her commitment was rewarded by being recognized by her alma mater as a 
distinguished-????????????????????????????????????engineering department at the 
university.  
Kerry defined an engineer during our discussion and the definition included herself: 
An engineer, what it means. It means that you're a problem solver. You solve 
different problems. You could solve a high level problem where it solves a 
problem for the world to a miniature problem to where you just can?t get through 
door with a certain object and the problem solving is like, if you would like to 
read problems when you were growing up, you were rewarded at the end because 
you solved it. If you don't solve it, you're determined as an engineer to keep going. 
There is a solution. There's multiple solutions to one problems. What it means to 
me is problem solving. Problem solving, I do at work and I do it outside of work 
with my friends. They have never understood, how do you keep us all going or 
mediate or when we get into fights and stuff. I'm like, I'm still thinking like an 
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engineer. I'm like, ?okay, I hear your point, I hear her point. Okay. This is really 
the end goal. We got to get this done today. We can bring our attitudes and we 
can bring our crying and we want to, but do we want to get it done in the next 2 
hours or the next 8 hours?? I'm just saying. I never get the release and say, I 
don't bring engineering home with me. I do.  
In this definition she admitted that she embodied engineering. She did???????????????
engineering at work, rather it was a part of who she was. She further elaborated on this 
saying and said that, 
Being an engineer means, you have unlimited opportunities and you can do 
anything with your life. I have been trained somehow to think logically, 
analytically and be a problem solver. At the same time, I gained great math skills, 
science skills and world events. We had to know about everything going on in the 
world as an engineer so we're very diverse in art, history, and geography 
because, we had to learn how all this stuff comes together to make something 
work. It has allowed me, and being an engineer makes me feel like I'm important. 
That's because I know that you wouldn't be able to go nowhere if I didn't have a 
car. I also know that if I was an engineer working on a cell phone, a lot of people 
would be upset that they didn't know how to communicate. I believe that engineers 
are very important assets to the world and I think that we're just underrated 
because we're not marketed as a cool profession. 
Again, Kerry included herself, her role, and her work as part of engineering. She then 
included ?????????????????????????????????????????????????????????????????herself into the 
????????????????????????????I chose the ??? part of engineering where I don't want to be 
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that outside of ????????????????????????????????? She referred to the phase of engineering 
where the feasibility of a design is determined (e.g., viable, realistic, or problematic like 
introducing ergonomic issues or exceeding budgetary constraints).  
?????????????????????????????????????-solving centric, it was of no surprise that her 
tasking was centered on always solving problems. Kerry described her day-to-day as,  
 ????people always start off with, I got a problem. When they start off with all 
these problems, you get your to-do list for the day. Then, you go into a couple 
other meetings and then you go out to the floor to look at some of the actual 
problems that might have been said in the meetings, that you need to look at the 
physical part of the physical vehicle. 
??????????????????????????????????????????????????????????????highlighted her thoughts 
on where she, as a Black woman, fit into engineering,  
I feel being a Black woman in engineering is very important. It needs to happen. 
It needs more of us and I'm happy that the few of us that are in it, we're not going 
against each other. We all struggled to get here so we all understand the struggle 
and that's an automatic bond.  
?????????????????????????????????????????????????????? ??extra armor because I have to 
reprove that I got a degree from [big ten university 1]????t she knew she belonged in 
engineering because, 
 I was the one sitting in the chair that got that. Obviously, I put the work and time 
and effort. I remember the stress. I remember the hard nights. I remember when I 
cried to get this. The blood, sweat and tears, I did it. I remember it. That's why I 
know I'm qualified.  
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THEME 2: Explored career attainment through self and others 
In the conversation with Kerry she revealed that her priorities were morals, 
trustworthiness, loyalty, and relationships with friends and family. These priorities were 
what have made life at her employer difficult. She tried to align her career path with these 
priorities in mind, however, the perceived company culture was in contradiction to this 
effort. As such, Kerry has relied heavily on the guidance of mentors and other work 
relationships to mitigate the disenchantment with her employer in order to remain 
engaged in engineering. 
 SUBTHEME 1: Reliance on self-awareness alignment for career satisfaction 
??????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????
throughout the conversation were her commitment to family and friends, financial 
stability, and giving back.  
I started looking up engineering careers in high school and realized I could go to 
school for 4 years and I could start out at this. That ??????????????????????????I 
literally got convinced when I saw the starting salary  
??????????????????? ??????????????????????? ?????? easy for her contend with her 
????????? misalignment with her other priorities of trustworthiness. Kerry shared her 
discontent with the way that her company advertised their commitment to community 
while refusing to support her volunteer efforts,  
I had to give up all my voluntarism where I go back and give back to the 
community to show them that I was focused on [automotive company] versus 
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[automotive company] is all about community service, but to a point, they lie 
about that.  
She was also frustrated with the inconsistency between what was supposedly valued and 
what was actually rewarded within the organization. She perceived that you are only 
rewarded if you fix a broken product versus design a successful product from the 
beginning.  
Yeah, that's what I struggle with in automotive. I wasn't planning to comeback on 
launch knowing I was older, knowing, I mean, I don't want to be away from my 
life in [Midwest], but I came down here and I got a TA [top achiever recognition] 
earlier. Am I going to get another TA this year? Yeah, because I'm on launch. 
Then, I'm going to go back to my desk job in October and you all are going to 
overlook me again because you just get it done too well. That's the problem. You 
just get it done too well. We need you to struggle.  
Despite her overall opinion of the company and their practices, she still sought trust and 
explored it through her immediate supervisors. Sometimes it was in the form of inquiry,  
I think I also asked questions and said, "what would I be working on?" Knowing 
she had a plan for me. I think she was organized and she stuck up for her people, 
even if somebody did something wrong. ??? They threw them under the bus. You 
would do the whole, we're a team, but that's when you throw somebody under the 
bus and that's where I get a little confused with the policies at work. 
Kerry also determined that her priorities were, at times, hers to protect, and as such, she 
established boundaries around them.  
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I value time with family and friends outside of work and I do know I can always 
get back to it the next day and I also know that what I work on doesn't shut down 
the company. They make you feel like that, but I do not shut down the company. I 
will not stop. I will not cost us money if I don't work on that tonight. 
 SUBTHEME 2: Perceived implications of mentors/champions on career 
development 
Kerry perceived that mentors and champion were important in the growth of her career. 
She sought out the guidance and resources that came with establishing meaningful 
mentoring relationships. She limited these efforts to primarily to African Americans and 
women.  
I always did go for women and then I went for African Americans. I never went 
for a White male. I struggle with White males being my champion because a lot of 
them just don't feel comfortable in a room talking so they're going to feed me 
what's on the [automotive company] website. I can read what's on the 
[automotive company] website. I need insider information. I need, problem with 
[automotive company], we can't fix it or here's the Band-Aid, or here's how you 
can maneuver around the obstacle.  
Even with her reliance on women as mentors, she recognized that there were some 
limitations to only pursuing women mentors: 1) women mentors were in limited supply 
with limited access, 2) women mentors had limited amounts of time and must be 
selective. 
Why are we struggling with women? Of course, they tell you to go find a mentor 
on your own besides the assigned mentors. [automotive company] does give you 
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an assigned mentor when you come in to the company which is another good 
thing. I can request for a woman engineer at a certain level and eventually, I'm 
not going to have one at a certain level.  
 
She [women mentors] sees the struggle. She can't go out on a limb for every 
woman engineer and try to promote every woman engineer because at that 
position, if one of us fails, it's bad repercussions.  
There were also limitations to only pursuing African American mentors as well:  
I'm not going to live off just relying on just African Americans. I have to learn to 
get a mentor, advisor, some type of champion that's not going to look like me, but 
has the right idea, who supports the mission, who realizes we need more diversity 
in all areas. 
She acknowledged that the facts were that there were very few women and African 
Americans in leadership beyond manager in her workplace which limited her range of 
achievement. She said that if she was to excel beyond a manager, she needed to seek out 
White male mentors that could be her champions in the room where the decisions were 
made. However, she also knew the value of having women champions when a man tried 
to block her transfer, and, therefore, understood the importance of expanding her network 
beyond race and gender. 
She [her champion] was the one that had to tell him, we're here to develop people 
as well as making sure we have good people working. She was the one that told 
him, you're going to let her go. She'll come back, but you're going to let her go. 
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Her experience with mentors and champions motivated her to be a mentor/coach to 
others,  
I'm willing to still train and coach because I want someone to replace me, I got to 
make sure they're adequate and knowledgeable so that they can do this without 
me????? I got to get into my next role. I'm trying to educate them while I'm in the 
currently in the role.  
 SUBTHEME 3: Explored the importance of relationships to career 
?????????????????????????????????????????????????????????????????????????? 
They're great just because I'm blessed to be a people person. When it comes to 
building relationships, I built great relationships with the people within my 
organization, outside my organization and then the suppliers that we work with 
that supply us some of the parts that we don't build on site and they get jealous 
that I can build relationships.  
She fostered some relationships through graduate school, where a majority of her 
classmates were also coworkers. She engaged with her peers through the African 
American network to establish relationships. Kerry valued her relationships even as far 
back as her undergraduate years; she still kept in touch with the minority-engineering 
director. She valued ????????????????being in climate control allowed me to work with 
mechanical engineers, electrical engineers and that is like, considered a cross functional 
team so then you learn how to work with people that think differentl?????????????
However, she kept her work relationships and personal work relationships separate,  
I would say that I do know a lot of people at [automotive company] that I am 
personal with because we don't work in the same department. The people that I 
  
197 
currently work with directly, I do not have a personal relationship with them 
outside of work. 
THEME 3: Explored race, gender, and obligation 
Kerry was very aware of her presence as a Black woman in engineering, and while this 
awareness had not been positive, it nurtured a sense of obligation to remain engaged, to 
????????????????????????????????????????????????????????????????????????????????????
(especially Black women). 
 SUBTHEME 1: Heightened awareness of race and gender 
Kerry???????????????????????????her existence as a Black woman in engineering led her 
to describe her experience in engineering ?????????it's like you're a role model before you 
really want to be one and you're a mentor before you reall??????????????? ?????????????
feeling was created by the fact that automotive wa?????? still predominately White males 
???????????????????????????????????????????????????????????? ????????????????????????????
involved in recruiting for her company. This effort, however, was met with a lot of 
disappointment. She shared several instances of her frustration,  
You put advertisement in the books, but at the same time, I'm fighting the internal 
game of, the White male still doesn't want to hire us. They want us in there when 
we're polished, but they're scared to take a risk. If I bring you in from [big ten 
university 1] and you're B???????????????????????? GPA is on the lower side of 
the White male.? ?????????????????????????????????????????????????????????????
why, if there's not enough of us in upper management to help sit at the same table 
and say, they are worthy. They credentially fit, they passed, they graduated from 
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an outstanding university. On paper, if I never checked the box that they were 
Black, you would have never known. 
 
The fact that they come in from the NSBE conference or they come in from SHPE 
or SWE, we have some supervisors and managers who still don't want to hire 
them. I got into recruiting in the last 5 years and now I'm seeing other sides of 
[automotive company] I am scared to see. 
 
People are just not comfortable with us. They always think we're going to slip, fall 
and not deliver. I got to show them that we do deliver good work especially when 
we go to a university that's an accredited university. We deliver the same work as 
the male counterparts that you guys are used to.  
 
The hardest thing I got right now is that I can't get them in the door because the 
?????????????????? ?????????????????????????????????ught in this electrical 
engineer with a GPA of 3.4. Yeah, you went to [big ten university 1] but I got this 
3.7 from the [big ten university 2], White ???????????I also had one [Black 
student] that had leadership skills, which I know means he'll be an extrovert. 
You're probably going to pick someone that's an introvert. You're going to 
struggle with him when he has to present. He's going to stutter. He's going to sit 
up there and be shy. I'm bringing in someone that's already trained to do that. 




product,??h?????????????????????????????to work with White people and realized, if you 
deliver and you don't act a fool then you prett?? ????they can't nit-??????????????????
worked so well for her in her internships, did not always translate at her company. 
????????????????????????????????????????????????????????????????????????????????????????????
about the technology or the design or ho???????????????????????????????????????????? 
She found a little reprieve from ????????????????????????????????????? when she joined a 
team with a Black manager that was deliberate in his pursuit of other Black engineers for 
his team,  
I also was blessed that our group had a Black manager at the time. He brought in 
some Black engineers, so when you came to our meeting, some people thought it 
was an African American Network meeting, but no, it's his department meeting 
because he had Black ????????????he diversified the individual contributors. 
There was a lot of us. I didn't have to feel every White person was against me, 
because I had at least 2 of us, nearby, same role, same building. 
She could focus on being an engineer in a supportive environment rather than worry 
about her race and gender. This hyperawareness was exacerbated by her perception that 
she was paid less, and that opportunities were limited by being both Black and a woman. 
?Cause after being there for 5 years because I felt like I was underpaid knowing 
I'm a Black female. You read the articles. You read the discussions. I'm at the 
bottom of that, right before a Black male, so you're lying to me. Okay, you don't 




I think if somebody would say, I'm only going to do some kind of woman 
engineering stuff. I'm only going to do woman in product development stuff that 
there would be more doors open, but when I claim Black and woman, I get put 
back on the back cell for a couple things.  
 SUBTHEME 2: Feels a sense of obligation 
Kerry felt as if her presence as a Black engineer was important both for her company and 
for her alma mater. She could ensure the students behind her were armed with the 
necessary tools to not only complete their degree but also procure employment. Her 
presence within her company ensured that Black applicants would be considered for 
future employment. Kerry took her role as a mentor, role model, and advocate personally. 
This need to ensure engineering equity far outweighed her personal experiences with in 
engineering within her organization. She was willing to self-sacrifice her happiness for 
??????????????????? 
Kerry felt obligated to give back to her university for all that they did to prepare her for 
her career in engineering. 
????that's why I give back to them because I'm trying to repay for all the free stuff 
they gave me and the free stuff was just, the mentorship, the encouragement, the 
heads up, the extra tips on how to get a job, stuff that our parents probably 
?????????????????????????????????????????????????????????????????????????????????





That's why I try to go back to doing stuff with Freshman because I need the GPA 
to start off right from the beginning. If you mess up your GPA your freshman year 
because you get homesick, the classes are hard because we know that some high 
schools, you don't get taught the same kind of math, it throws us back a couple 
steps. I have to be harder on them. I have to show them everything they have to 
deliver. I have to show them more stuff about recruiting, so that when they go up 
to the recruiter, you are bringing your polished A game so that that recruiter will 
go fight for you in the room when they go back to the school.  
She had not left automotive because she felt strongly that if she were to leave, the STEM 
?????????????????????????????????if we don't stay in automotive, I don't stay fighting to 
get into these rooms, they're going ?????????????????????? 
I have to do that at work but I know I know I'm doing this for the greater good. 
When I go back on campus, I want them to have a better, safer place coming in. I 
want them to realize, if you do good work, you are rewarded. I got to take away 
so??????????????????????????? I know I have to stay in these arenas where 
someone has to speak up and tell them, you're not doing this right. ??? we have a 
stemming issue where you said the pipeline for engineers overall is low but then 
let's not even talk about the diversity numbers, you all get scared. When we start 
talking about the diversity numbers, you all are in single digits. How many years 
later are we after every movement? Women's movement, let alone civil rights 
movement?  
Kerry was an engineer in automotive for 14 years. Her experiences were not all 
unfavorable, but she had experienced enough bias to make her aware of her gender and 
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race in the engineering workplace. Kerry tried to overcome these negative experiences 
through giving back to her alma mater, remaining active in her ?????????? African 
American network, and actively recruiting the future engineering classes that applied to 
the company. Kerry viewed her experiences as motivation to remain engaged in order to 
change the environment. Kerry???commitment to engineering stemmed from a need to 
protect the future of engineering.  
4.8 Chloe 
4.8.1 Background 
 Chloe grew up in Missouri, the only girl amongst a family of boys. She attributed 
her tough talk and demeanor to being surrounded by b??????????????????????????????????
surrounded by boys and I don't wear my emotions on my sleeve. I couldn't growing up, it 
?????????????????????????????????????????????? ?????????????????????????????????????????
by her teachers and guidance counselors. In turn, they recommended that she consider 
engineering as a career path. Chloe was interested in becoming a math teacher; however, 
low demand for teachers forced her to reconsider her occupational options. She 
admittedly knew very little about engineering prior to attending college; nonetheless, the 
connection to math and science was enough to propel her towards engineering. 
 Chloe attended an HBCU in the southern region of the U.S. where she majored in 
mechanical engineering. She found the small intimate environment at the HBCU 
??????????????????????????????????????????????????????????????????????????????????-hour 
????????????????????????????????????????????????????????????????????????????????????
????????????? ???????????????? ??????????????????????????????????d her first two years in 
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engineering, as they were primarily math and science. During her undergraduate career, 
Chloe volunteered her time as a math tutor and was actively involved in community 
outreach through a pre-engineering school with the intent of introducing local high school 
youth to the engineering school. Chloe also participated in co-operative education 
opportunities within automotive, government, and consumer products. Each co-operative 
opportunity was positive. She felt as if she learned a great deal and stated that 
participation strengthened her engagement in engineering.  
 Chloe began her career with an automotive company twenty years ago. Within 
those twenty years she changed roles and responsibilities nine times, but all of these 
transitions were within the boundaries of engineering. She believed that she was in 
control of her career and pursued opportunities as such. She had this advice: 
??? you do need to take interest in your own career and you being in the driver's 
seat in your career and not thinking somebody else is going to plan your career 
development, because they're not.  
When Chloe was asked what impact being a Black woman in engineering had on her 
experiences, she found that question very difficult to answer. Even though Chloe had her 
challenges along the way with men asking her to schedule the next round of meetings or 
?????????????????????????????????????????????????????????, and she stood up for herself. 
She admitted that you had to pick and choose your battles, but that it is necessary to stand 
your ground to garner respect (especially being five foot two). Chloe had an incredible 
??????????????????????????????? ?????????????????????????????????????????????????????????




Me joining the [recruitment] team and going back to my alma mater to do 
recruiting. That was helping to feed another part of me to sign up with recruiting 
with NSBE and talking about the company being involved in and helping other 
people get to where they want to be. I enjoy that part as well. 
Chloe attributed her continued engagement in engineering and her company to her 
willingness and desire to move around. She knew that she needed the challenge 
associated with maneuvering throughout the company to remain satisfied.   
 But if you're like, "Okay, I like this, I don't like this. I think I might like to go to 
another area." That's me. I'm very versatile, and that's why I get bored. It 
becomes like mundane then, and I feel like I need to move. 
If a position within the company no longer required her to think, she knew she needed to 
make a move. She believed that people that stay in one place and keep their head down 
will remain in that place with their head down forever, and that was not enough for her. 
Chloe intended to remain in engineering and she intended to remain with her current 
automotive employer.  
4.8.2 Themes 
 Chloe credited her knowing herself, and likewise the fulfillment of her whole self, 
as a mechanism for remaining engaged in engineering. Her strong, inclusive (inclusive of 
her) definition of engineering allowed her to float between different disciplines, 
assignments, programs, projects, and roles and still consider herself an engineer. Chloe 
believed that neither race ????????????????????????????????????????????????????????, and, as 
such, she refused to label any incident as being a product of race and/or gender. She 
  
205 
found humor in all of those experiences and shared her stories with almost comedic 
timing. Her ability to laugh at others while standing up for herself, gave her confidence, 
strength, and the desire to remain engaged in her work. She was the only automotive 
interviewee in this study that did not speak ill of the culture of the industry.  
THEME 1: Engineering identity formation and sustainment 
????????????????????????????????????????????????????????????????????????????????????
and be affirmed throughout her undergraduate experiences and career. Even though 
?????????????????????????????????????d changed over the years, the boundary work had not 
appeared to disrupt her engineering identity; Chloe felt strongly that she was an engineer.  
 SUBTHEME 1: Engineering identity formation 
When Chloe was in high school her teachers and guidance counselors noticed her talents 
in math and science and urged her to consider engineering as a career path. She described 
her talents saying???????math has always been my favorite subject and I did pretty well in 
????????????????????????????????????????????????????????????????????????????[there] was 
no big demand ???? ???????????????????????????????That's how I got into engineering.?  
Like I said, I did well in math and I was passionate about math. It was my favorite 
subject. I enjoyed biology. I enjoyed my chemistry class and physics class. 
Because I loved math and I did well in science, it [engineering] just kind of like 
made sense.  
Chloe knew very little about engineering but was lured into engineering by the 
connection to math and science. She was also intrigued by the perceived demand for 
engineers, more specifically minority engineers saying????????????ot [know] a whole lot 
[about engineering]. I knew it was math and science. I knew there was a high demand for 
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it at the time and me being a double minority, it's a win-win situation ????????????????????
about her experiences in engineering undergraduate being favorable. Unlike most 
undergraduates she enjoyed the first two years of engineering. ?I loved the first two 
years. It was just all math and science related.? Her success in math and science 
contributed to her success in engineering.  
It was in her undergraduate year that Chloe began to establish her definition of 
?????????????????????????????????????????????????????????????????????????????????????? 
you learn ??? to be able to systematically think th???????????????????????????????????????
of engineering and an engineer was always centered around problem solving: 
I think what it means to be an engineer is to be a problem solver. That's in 
layman's terms. I?????????????????????????? You take the problem. You see what 
you've been given, you see what you're trying to get to and what you need to get 
there, to resolve whatever the problem is. If it's the design, if it's manufacturing, 
it's a process. You're a problem solver. 
When we discussed her day-to-day responsibilities, despite her role, she always linked 
engineering to problem solving:  
A typical day at work for me now? Let's see. Meetings with different teams to 
review the program that I'm on, timing, design problems, delivery. ??? Meetings 
with the manufacturer if there's any issue that's come up with the part to seek to 
determine if it's a design problem, a process problem, if it's an assembly problem.  
Chloe understood the complexity of engineering and the varying roles that engineers 
undertake, but she did not allow the ambiguity to shift her definition of engineering away 
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from problem solving. This commitment to her definition allowed her to continue to 
claim her engineering identity despite changes in her title/role within the company. 
I could say an engineer, you can define them as the one who designs something, 
the one who builds something but I look at it as someone who is a problem solver. 
If there's a bracket that needs to be designed, you design that bracket because 
there's a problem maybe holding a part. That's why I say it's the layman's terms, 
it's problem solving. I don't design right now, but I'm still an engineer.  
Part of her confidence and commitment to her identity was due to perceived opportunities 
afforded her,  
It's [engineering] meant having opportunities. ????I'm glad that I stuck it out. I 
think it's opened doors for me. I feel like if I finished in engineering, I could 
always go back and do something else, but I couldn't do something else and then 
go back and be an engineer.  
Her continued engagement in engineering, and her continued claim to an engineering 
identity was seeded in her belief that engineering was versatile and that the skills she 
learned in her engineering training was transferable; therefore, not limited to 
????????????????????? 
Being at [automotive company] and being in engineering, there's so many 
differ???????????????????????????I think the experiences I have had, what do you 
say the skill sets are transferable, all of the things that I've learned or the 
positions that I've been in, I could still take and use in other areas. 




??????????????????????????Oh, I don't want to ??????????????????????????????? 
because I think again it's problem solving, whether you're in a technical area or 
not technical area. I would be abl????????????????????????????????I don't think I'd 
move per se to get out of it.  
 SUBTHEME 2: Perceived recognition as an engineer 
Chloe developed a very resilient engineering identity that was reaffirmed through her 
success in her undergraduate degree and recognized by the many employers that sought 
her upon graduation. Chloe had four job offers one semester prior to graduation. This 
adamant pursuit by employers was recognition of her identity as an engineer. Once she 
joined the workforce she found that recognition was prevalent at work through awards 
????????????????????????????????????????????????????????????? 
I think yeah, employee recognition awards, you know, you've got to get those. 
That's one way I think at times you know, outside of work when you're asking 
????????????????????????????????????????????????????????????????????????????????????
???????That's definitely an engineer.? If I ... The way I process things, my 
husband will say, "Yeah, that's the engineer." That's the engineer in you. Okay, so 
I deal with the facts. Okay this is what happened, and that's all I got to go by. At 
times, you know, that can you know, I've heard people say like, "Yeah, but you're 
looking at it as an engineer," and I'm like, "Well, I'm looking at it as it is what it 
is." You know? You've been taught a third way I guess of thinking. Maybe that's 
why I went into engineering, because you do ask questions. Certain things make 
sense and certain things don't. Certain movies, I gravitate to. Criminal minds, 
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and, you know, certain things that come on TV, certain things that require 
analysis. 
THEME 2: Felt self-awareness was critical to career pursuits 
Chloe perceived that she was successful in her career, and she attributed that success to 
her self-awareness. Her self-awareness drove her to seek out career opportunities of 
interest often and with diligence and persistence. It also prompted her to become engaged 
in men????????????????????????????????????????????????????????????????? 
 SUBTHEME 1: ??????????????????????????????????????????????????? 
???????????????????????????????????????????????????????????????????????????????????????
what you do.? ????????????????????????I get to the point where I hate coming to work, I 
??????????????????? ??????????????????????????????????????????????????????????????????
with the knowledge to pursue opportunities that were aligned with what she needed to 
remain engaged in engineering and at her workplace.  
 When she was in college, Chloe had her engineering coursework to challenge her 
and keep her engaged, but she felt a need to participate in service to others that drove her 
to get involved on campus: 
I also like tutored, the time in math and projects. It was just something that I 
volunteered to do. They also had a Saturday program where they had high school 
students come in and we could mentor them in the pre-engineering school and 
introducing [a] supportive environment.  
These efforts of service did not end in college. She sought to accommodate this same 
need through mentoring and recruiting efforts at her company:  
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I came here [the automotive company] doing engineering but I also do other 
things. I'm involved with the recruiting for that ?????????????????????????????? Me, 
joining the team, and going back to my alma mater to do recruiting. That was 
helping to feed another part of me to sign up with recruiting with NSBE and 
talking about the company being involved in and helping other people get to 
???????????????????????????????????????????????????????????????????????????????????
you that's not getting fed, can it be fed, where you are? A lot of times I think it's so 
easy to say the grass is greener on the other side and then you go over there and 
you find out that it's not. I'm like, if I enjoy tutoring, if I enjoy recruiting in a 
??????????????????????????????????????????????????????????????????????????????????
now I'm on the recruiting team.  
During undergraduate school, Chloe participated in cooperative education experiences. 
She viewed these as opportunities to increase her self-awareness: 
A lot of times it [cooperative education/internships] would give you experience in 
seeing what you like and what you didn't like, so even if you didn't know exactly 
what you wanted to do you knew what you didn't want to do based on some of the 
exposure that you had. That was all positive.  
Armed with knowing what she did and did not want to do, she pursued career 
opportunities with fervor: 
I think you do [?? need to talk to people and you do need to take interest in your 
own career and you being in the driver's seat in your career and not thinking 
somebody else is going to plan your career development, ?????????????????????????
??????????????????????????????e and you just keep your head. You're going to stay 
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somewhere, keeping your head down. But if you're like, "Okay, I like this, I don't 
like this. I think I might like to go to another area." That's me. I'm very versatile, 
and that's why I get bored. It becomes like mundane then, and I feel like I need to 
move. 
Chloe was self-aware enough to know that she needed to keep moving within the 
organization in order to stay satisfied in her career. Her most favorable of her nine moves 
was a job that allowed her to participate in three different capacities. She repeatedly 
highlighted her need for versatility in her work life.  
My most favorable ... I would probably say in the hybrid was my most favorable. I 
was there for nine years, so I was not in the same function but basically, I think I 
did three different areas when I was in hybrid. I was in power train integration 
for about half of the time and I did a resident engineering position and high 
voltage battery for let's say about a year and a half. In the other two and a half, 
three years, I'd say quality.  
Another piece of ????????????????????????-awareness was when we talked about being a 
Black ?????????????????????????????????????????????????????????????????????????????????
to be a distraction at work. 
I mean there's times where you go into a meeting and you're the only one. I think 
more so when I first started versus now. I've been here for 20 years so I think you 
have to be comfortable in your own skin.  
Being aware of who she was and being comfortable with that, had prepared her to carve a 
path through engineering as ??????????????? 
 SUBTHEME 2: Perceived success as a fulfillment of the whole self 
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As mentioned in subtheme 1, Chloe was aware that she was an engineer, but she was also 
a person that regarded service ????????????????????????????????????????She felt that being 
?????????????????????????????????? ????????????????for service was success. While some 
may regard upward mobility, pay raises, or notoriety as success, Chloe regarded her 
accomplishments as an engineer and her ability to give back as her measures of success. 
Her ability to fulfill her whole self was how she defined success.  
I do. I do. I do feel like I've been successful as an engineer. I've been able to get 
involved and learn different things. I've been able to be a part of you know, 
groundbreaking technology and resolving issues out of builds and then you see 
the car on the road and you know you had a part in it. Yeah. I think I've been 
successful as an engineer. I've been able to be involved in other things too. The 
??????????????????????????????????????????????????????????????? ??????????th 
career development. 
 SUBTHEME 3: Explored autonomy through career trajectory 
As mentioned previously, Chloe expressed her need to change jobs regularly in order to 
remain engaged. She also viewed such moves as career development. She viewed 
versatility as more important to her career success than prolonged participation in any 
one role. Chloe needed to feel as if she was autonomous when it came to her career 






was given a project and the power to get involved as much as I could. If at times I 
thought the job wasn't busy enough, ???????????? ?????????? 
 She actively pursued opportunities with?????????????????????????? ?????????????
???????? ?????????????????? Because her career moves were dictated by her needs and 
desires, ?????????????????????????????????????????? ??????I think I enjoyed my moves. All 
my moves were prompted by me inquiring to g??????????????????????? 
She had a strategy for identifying opportunities and pursuing them: 
Sometimes it would be a matter of talking to another colleague who may have 
been in that area. Seeing a position, reading about the position and then setting 
up an informal meeting with the supervisor in that area to see what they do, to see 
if it sounded like it was something that I'd be interested in doing, and at the same 
time see if from talking with them if my skill set was a match. 
When I asked her how she knew to navigate the landscape in this manner she responded: 
Well, I mean, common sense. When you don?t know something, you ask questions. 
And if I don't know I'm not one to go on unknowing. I'd rather raise my hand and 
ask the question. I think just ??????????????????????????????????????????????????
don't know how to do something and you ask the question. People don't even think 
about asking the questions, but I think it's better to ask the questions than to go on 
not knowing.  
THEME 3: Felt life influenced engineering experiences 
When I asked Chloe if race and gender influenced her experiences in engineering, she 
deferred the question until later in the interview. It was so hard for her to answer, so she 
asked that we revisit the question later. When we were nearing the end of the interview, 
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she stated ????????????????????????????????? influenced her experiences and that she did not 
????????????????????????????????????????????????????????????Black ?????? ???????????
she felt that the totality of her life influenced her and allowed her to remain engaged in 
engineering. Her totality included her upbringing, her observations, and ?????????????
???????????????????????????????????????????????????????????????????????? 
 SUBTHEME 1: Felt race and gender did not influence experiences, rather it is 
life 
??????????????????????????????????????????????????????????????????????????????????????????
?????? ?????????????????????????????????Oh, it's this way because of this [race/gender],? 
when there may be some other things that played a part in it.? Chloe attributed her ability 
to remain engaged in a male-dominated engineering field ??????????????????????with her 
??????????????????????????????????????????????????????? I think ??? being also a female 
and coming from a family of four boys, you know, that it's kind of like I was 
outnumbered there. I was outnumbered i????????????????????? 
I think certain experiences that I've had and I think growing up with four brothers 
and stuff, that's helped me to be in a male dominated field and I'm not a pushover. 
I ain't scared. You can't just say anything and I'm going to jump. My stature 
probably helps too, because you know I'm five ten.  
Chloe was not afraid to stand up for herself, and she shared a few stories where she 
addressed some of her male colleagues when they attempted to intimidate or bully her, 
???????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????????????
attributed to her being comfortable with who she was: 
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[Be comfortable] In your own skin, and confident in terms of who you are. I think, 
not afraid to speak up. I think it's so easy to not ... To wear that and own it. If I 
have something to say, I'm going to say it. You might not like it. You may not 
agree with it but it's not going to stop me from saying it.  
 
I think ??? you have to speak up for yourself. You have to pick and choose your 
battles. This is the stuff that I've learned. Pick and choose your battles. If you 
have something to say, say it. You have to work hard, because it may be 
sometimes harder than the next person because they might be looking at you, you 
know? You have to prove yourself.  
She attributed her confidence to speak up for herself to her ??????????????????? 
I think my life as a whole, definitely shaped my experiences. I think it's been, it's 
been good. I think me being a Black female, and coming from a male dominated 
family has helped me, you know what I mean? Because I've always been 
surrounded by boys and I don't wear my emotions on my sleeve. I couldn't 
growing up; it was survival. Someone's like, "Oh you're outnumbered in there. 
You come from a male dominated family and then you tell me it's not a big deal," 
well, this is all I know. 
 SUBTHEME 2: Perceived that people/relationships can either help or hinder a 
career 
Chloe valued relationships in the workplace. She enjoyed getting to know people and 
learning from people. She described how it started in undergraduate school: 
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The engineering school, once you got into the engineering school, the close knit 
community. The engineering building, unlike some of the other buildings on 
campus was open 24 hours. We could have study groups into the wee hours of the 
morning. At times we got together and studied together and made sure that we all 
were getting the material.  
?????????????????????????????????????????????????????????????????????????????????????????
a team of people. I just joined this group about a year ago, so I have great relationships 
wi??? ??????????????????? ??????????????????? ??????????to describe her most favorable 
work experience she identified her interactions with people,  
?????????????????????????????????????????????????????????????????????????????????
a part of things that was like leading technology, you know? That was exciting in 
itself and just the team that I worked with. It was an incredible group of people.  
Chloe liked to get to know people personally and valued that part of her job. She 
????????????????????????????????????rking dynamics when you don't have that [personal 
work relationships].???????????????????re was value in having good working relationships 
with managers and mentors.  
Positive work relationships with manager could make work better and tough times, 
easier, 
I talked to my manager and they were very supportive and they tried to deal with 
it [a challenge with another co-worker] and eventually I was able to move and get 




My manager ... I've been very fortunate. I would say he's probably the best 
manager I could have had coming out the gate and being in a new area. That's for 
taking on a leadership role for the first time. He's approachable. At the same 
time, he empowers me to do what I need to do. He trusts me. He supports me and 
backs my decisions. There are sometimes I want to run something past him he's 
available he'll do just that. 
Her ability to establish relationships with virtually anybody also lent itself to meaningful 
mentoring relationships,  
I think the other thing I did was sought out informal mentors myself. Like when 
you were in on [the] rotational program, you were assigned a mentor. They 
would look at your assignments and make sure that you were following a certain 
plan and help you pick the kind area that you may see. That kind of helps you, too. 
You can treat your whole career like that. You go and talk to someone and you get 
some advice. I look at somebody that I admire and go talk to them and ask them 
about their background and what kind of experience did I need to do to get to 
there, that I'm looking at. 
Chloe did not believe that work relationships alone provided opportunities, but instead 
relationships coupled with hard work and positive past performance.  
 Chloe was a woman with a strong engineering identity and a commitment to 
service to others. She did not allow boundary work or changes in roles and 
responsibilities to disrupt her confidence in seeing herself as an engineer. She had 
favorable experiences in her undergraduate career and throughout her professional career. 
She was also recognized regularly as an engineer. Chloe viewed herself as having an 
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advantage being raised amongst all boys and was reluctant to identify race and gender as 
an influence on her experiences. She instead focused on her proactive nature with regards 
to her pursuit of career opportunities. She was confident and comfortable in who she was, 
and this awareness and strength has served her well in a male-dominated field.  
4.9 Leoni 
4.9.1 Background 
Leoni was born and raised in Jamaic???????????????????????????????????????????????????????
???????????????????????????????????????????? ????????????????????????????????????????????
high achieving cohort at her all-girls school.  
You were made to do the harder work because their thought process is that if you 
go on to do engineering and you don't like it, you can more easily become 
anything else. If you want to do engineering later, it's much harder to go into the 
field if you went and did something else.  
Leoni was forced into engineering by her teachers and the school system, but her family 
circumstances did not allow her to pursue engineering immediately upon high school 
graduation. The island university system limited participation in engineering to the island 
of Trinidad. Being the oldest of four children she did not want to place the financial 
hardship of her education on her family, so she instead pursued science on the island of 
Jamaica. At the beginning first undergraduate year, she found out she was eligible for a 
scholarship to attend the engineering university in Trinidad. She transferred and 
completed her degree in electrical engineering.  
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 Upon her graduation, ?????????????????????????? an emergency, and she had to 
defer her employment search for four months, ultimately limiting her prospects. She 
applied and interviewed for a network engineering position on the island and was told she 
?????????????????????????????????????????????????????????????????????????????????????????
ceilings and you're going to get dirty, so we don't think this ?????????????????????????? 
Instead, they offered her a database administration position that she was happy to accept. 
??????????????????????????????????????????? ????????????????????????????????????????????? 
to coast, insurance to internet retailor, and a host of industries in between with eight 
different employers. She also took a break from working in industry for four years to 
focus on raising her children. Even though Leoni experienced some hardship trying to re-
enter into the workforce, she pursued it eagerly and procured a position with an internet 
retailer with the title of financial systems analyst. She admitted??????? ???????????????????
have nothing to do with financial ???????????????????????????????? ????????????????????
data mining, and also to act as a technical go-between, between the financial systems at 
??????????????????????????????????? She had settled into a company that embraced 
their employee?s passions and empowered them through their holacratic14 organizational 
structure. W?????????????,? she embraced the environment,  
To me, within that chaos lies a lot of opportunity if you're self-driven, you're 
motivated, you're a problem-solver, if you're not just complacent and want a 
paycheck. If you do, you can find something that you enjoy doing more if you just 
want a paycheck, so I enjoy it. 
                                                 
14
 Holacracy is a new way of running an organization that removes power from a management hierarchy 
and distributes it across clear roles (HolacracyOne, 2016). 
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 Leoni was a self-identified engineer for eighteen years. She perceived that her 
years in engineering taught her the importance of engaging in relationships with her co-
workers, her priorities in life, and how her identity as an engineer fit. She shared her 
?????????????????????????????????????????????????????????????????????????????????????
and problem solving. Leoni, early in the interview, informed me that,  
I will say this. Coming from a country where the country is majority Black, I very 
rarely see things through the lens of racism. I see things through the lens 
primarily of either sexism, or you just didn't like me, because I didn't grow up 
?????????????????????????????????????????????????????????????? 
This statement set the tone for the duration of the interview. Her answers were clearly 
centered around gender bias. Leoni, while strong in her engineering identity, was eager to 
leave engineering industry. She and her husband were desperate to focus on their family, 
and they had two children. Her focus and energy was solely on the safety and well-being 
of her children. She intended to work just long enough to save for their education and 
provide opportunities for them. Once her financial goal was met (and she had lived a very 
fiscally conservative lifestyle), she intended to leave engineering industry. She had 
aspirations of helping increase the flow through the STEM pipeline; however, not from 
the confines of industry.  
4.9.2 Themes 
 Leoni revealed her tumultuous journey to and through engineering. She credited 
her strong engineering identity to the influence of incredibly supportive high school 
teachers that told her???????okay brains, don't let your heart be troubled, ??? if you don't 
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understand me, don't worry, ??????????????????????????????????????????? She kept this 
mantra with her throughout undergraduate school and into her career. Leoni changed jobs 
???????????????????????????????????????????????????????????????????????????-aware of the 
factors that would provide her fulfillment in her career, namely alignment with her 
???????????????????????????????????????????????????????????????? ?????????????????????????
relationships were vital and mentorship was worthwhile.  
??????????????????????????????????????????????ed in detail below. 
THEME 1: Engineering identity formation and sustainment 
???????????????????????????????????????????????????????????????????????????????.???????
super power was nurtured and strengthened during grammar school and through high 
school. That foundation gave her the confidence necessary to endure in a field that did 
not always recognize her abilities, talent, and hard work. Leoni believed that once you are 
an engineer, you are always an engineer.  
 SUBTHEME 1: Engineering identity formation 
Le??????????????????????????????????????????????????????????????????? ???????????????, 
and she was pushed into engineering by her teachers. 
Also, the teachers that I had, I tell people math is my super power, and so the 
teachers that I've had always aimed high and had high expectations for us. They 
would say, oh, you'll keep working hard, you'll do an excellent job, you can get 
into MIT, and so from a very early age in my school career, you know our schools 
are normally gender specific, so it would be a room full of little girls, and we 




pretty much. You were made to do the harder work because their thought process 
is that if you go on to do engineering and you don't like it, you can more easily 
become anything else. If you want to do engineering later, it's much harder to go 
into the field if you went and did something ??????????We were all pushed, if you 
had the ability, you were pushed into physics and chemistry, biology, and math.  
She credited her teachers for being supportive during her formative years. Their support 
gave her the confidence to excel long after leaving her island.  
???? you know, if you don't understand me, don't worry, we'll keep working on it 
???????????????????????????????????????????????????????????????????????????????????
classes, and just thought their classes were just unheard of in our disciplinarian 
society, but when they have a student that is responsible, they give you 
opportunities, and so just our teachers are excellent at motivating and exposing 
us to the world and opportunities beyond our small island. 
????????hard work paid off for her when she entered college. She was awarded a four-
???????????????????????????????????????????????????????????????????it was only a three-
year scholarship because their degrees are only three years, but they granted me a fourth 
year because my grades were encouraging.? ??????????????????????????????, I wanted 
????????????????????????????????????? ??????????????????????? 
 SUBTHEME 2: Defining engineering 
???????????????????????????????????????????????????????????????????????????????????????? 
included traits that a person must possess: 
One needs to have drive. You have to be very self-motivated because there are 
challenges. There are hard challenges. There are difficult professors, there are 
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difficult courses, there are competitions for jobs. You just have to have drive, you 
have to be self-motivated and know why you want to do it and be willing to work 
hard. 
And that engineering was problem solving:  
I think it's problem solving, if you accept this, then that builds from it. If it's 
solved, then what does that mean? I think it's a way of thinking and being, and it 
comes innately to you, or you have the propensity to learn, or the willingness to 
work hard at it.  
If a person had drive and ??????????????????????????????? ????????????????????????????
??????  
 SUBTHEME 3: Engineering identity sustainment 
Leoni certainly had her challenges in her career that attempted to disrupt her engineering 
identity. One example was when she could not procure a job upon graduation. A 
company told her she was not a good fit for engineering because she was a girl. Another 
was when she worked for a company that,  
?????????????????????????????????????????????????????????????????????????????????
give those to college interns, not people that you're paying the salaries that you're 
paying, and then just the way in which they spoke to, well, to me, you know?  
?????????????????????????????????????????????????????????????????????????????????I get to 
solve problems, and that's really, you get to solve problems, and people pay you to do 
that, well, what cou???????????????????????? She also shared, 
I think that I'm innately a problem solver, and engineering gives you the tools and 
the methodology to solve problems in different ways. If we're doing some 
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construction project at home, I am the planner and a lot of the doer, and 
definitely the supervisor. [?? I solve problems, and so that's one way I identify 
myself as an engineer, and I tell my kids things like how are we going to engineer 
a solution? First, how are we going to, you know, what are the possible ways of 
solving the problem? I think that I have an understanding of the way a lot of 
different things work, and how they interact with each other. I have a big picture 
view, that's one thing about engineering, is having the whole in mind, even as you 




if I can't solve it, I can understand what I don't understand. Even if I can't put the 
puzzle together, I can understand what it is I'm missing that's preventing me from 
succeeding. 
??????????????????????????once you're an engineer, you're always an engineer, no matter 
what it is you're doing. You would take the mindset and the principles to whatever it is 
that you're doing???????not only felt strongly about being an engineer, she intended to 
take her engineering talents and use them to impact the STEM pipeline,  
I care more about the pipeline. I care more about giving, certainly, my kids the 
opportunity to learn to problem solve and other children the opportunity to have 
engineering as an option because as I was taught in school, I truly and firmly 
believe that if you have this full set of skills, and it's important to develop them 
early, and to go down deep into science, and deep into math, and deep into 
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problem solving, it's easier to do that when you're young, and you can do 
anything after that. 
THEME 2: Heightened self-awareness: gender needs, and status 
Leoni possessed a great sense of self-awareness. She knew what she needed to be 
fulfilled in her career: autonomy, corporate fit, and the ability to put family first. She was 
aware that she was a woman in engineering, and that her gender could be a barrier to 
career success but that did not impede her desire to remain engaged in engineering.  
 SUBTHEME 1: Possessed heightened self-awareness: gender, needs, and status 
Leoni was very aware of her gender in engineering. She was told during her first 
interview that she could not have a job since she was girl and was reminded throughout 
her career via the absence of women in leadership roles.  
Leoni was made aware of her gender at her first job interview: 
I applied and they said, yeah, you're a great candidate, but you're a girl, and 
you're going to have to go into ceilings and you're going to get dirty, so we don't 
think this is the right job for you. 
This pattern of discouraging women from remaining engaged in engineering followed her 
???????????????????????????????????????????????????????????????I think unlike Jamaica, 
where they're clear about their disdain for women, this company, it was part of the 
organizational fabric, but it was not ???????????????????????????????? bias was primarily 
around gender, she also felt that there was bias or exploitation based on immigration 
status,  
Quite a few of those women were H-1, and so I don't know if it was that that 
caused them to not speak up, or it was that which caused people to treat them as, 
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I can say anything, I can give you any assignment, I can put any expectation on 
you and you're just going to take it. When I joined that company, I was not an H-1 
visa, and even though I wanted the income for my family, had I quit we would 
have been okay. 
?????????????????????identify the bias so prevalent in her workplace made her long for 
home,  
No, in Jamaica. That's one of the things I like about home, is that people will have 
their issues, but they'll tell you, so it's much easier to work around so you're not 
wondering why did I not get that job? 
These experiences made transparency and honesty characteristics she sought when 
seeking future employment. Wanting to focus on family, Leoni left the workforce for 
four years. Upon returning she found that the job market was difficult and many 
companies were leery of hiring her based on her prolong absence from the workplace. 
But, she was aware of her accomplishments, and her skills remained steadfast in her 
???????????????????????????????. 
I have a very difficult degree to attain, they are not just handing that out, I have a 
second difficult degree to attain from a very good school, they're not just handing 
that out. I h?????????????????????????? 
 SUBTHEME 2: Sought autonomy even through chaos 
Early in the interview, Leoni stated that engineering was an attractive career option due 
to the perceived aut??????????? being in a field that had the potential to be able to get 
up, walk around, lots of autonomy ???????????????????????????????????????, this pursuit 
of autonomy would be a guiding principle for assessing an employer. She described her 
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current employer as being chaotic; however, amidst all of the chaos she saw autonomy 
and opportunity. 
I prefer the way things are now, ???????????????????????????but part of what I enjoy 
about this new structure is you create your own adventure. There are no titles, 
there are not titles which to aspire, or you make up your title. Your manager no 
longer is necessarily your boss, you work on the things about which you're 
passionate, you can work in different areas of the company if you're passionate 
about, and can make the right connections and get invited to the right meetings. 
[????? me, within that chaos lies a lot of opportunity if you're self-driven, you're 
motivated, you're a problem-solver, if you're not just complacent and want a 
paycheck. If you do, you can find something that you enjoy doing more if you just 
want a paycheck, so I enjoy it.  
 SUBTHEME 3: Felt strongly about her priorities of family and fit 
The autonomy that Leoni sought was strongly tied to her need to put family first. She 
worked very hard to establish and expand her family. She was committed to their success, 
and this outcome ranked higher than anything. This need to be available for her family 
and their needs coupled with a less than favorable experience with an employer prompted 
her to seek out ????????????????????????????????????????????????? 
I went to work at a job that within the first hour of orientation I knew this was a 
horrible, horrible, terrible, no good choice for me, but my husband had finished 
his job and so, it just seemed prudent for at least one of us to work, and health 
insurance was of course tied to your job, and we were on Cobra. So I'm like, no, 
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I'll just do it, whatever it takes. You know, we're from Jamaica, how bad can it 
be? 
After that experience she was determined to find ????????????????????????????????.? 
I have this work hi???????????????????????????????during the recession, and so 
companies were able to be picky, and I was also picky because my previous 
experience with that?I was so depressed after, during that just horrible 
experience, that I was determined to find a company that was a good fit for me, 
and I was not going to settle, and I had the ability to pick and choose, and I did.  
Leoni was so determined to ensure fit that she was brutally honest in her interview 
presentation and interaction:  
But I went through the online application process without a care in the world, it 
was the first interview process where I was completely myself. There was no airs, 
there was no putting on a face, to present your best foot forward, I told them 
everything that you would never tell an employer, but they kept saying yes, we'd 
like to learn more. Would you like to come out for an interview? My mother had 
moved to live with us when my daughter was born, my mother came to live with 
us, and so she was like, ?you're going to a job interview in jeans???I said, 
?everything I see about them online, they're not going to care, and if they do care, 
they're putting up a false front and I don't want to work there anyway.? I wore 
jeans to my first job interview. 
As it turned out, the job was not as advertised, but that did not matter because the 
company was great. The company provided what she sought, the ability to be more 
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???????????????????????I have the flexibility to work from home, and I home-school with 
one of my children, s???????????????????????????? ??? 
I'm focused more on supporting my family as I have chosen to raise them for a 
large part of their childhood in [a town] without any family around. I think that 
requires extra supervision of them, it involves extra engagement on my part. By 
having kids, I made a promise to them and part of that promise is to keep them 
safe, and to create opportunities for them and to have them form friendships and 
bonds. I always try to talk to the people wh???????????????????????h you?re really 
cool and you grew up here, what are great places to go?? We get out, we get out 
into the community, and that takes time, and so if my job doesn't require all of the 
financial faculties, I'm okay with that, my family is actually most important to me. 
Leoni knew that she did not require a leadership role in order to feel fulfilled in her 
career. She was also aware that upward mobility within her company (given her priority 
of family first) was not likely. However, she felt strongly enough about family to not be 
distressed by this limitation in her career.  
??? I don't want the time away from my family ????I actually don't want some of 
the expectations that come with increased responsibility with this company, I 
don't think they can make a difference for anything that's important to me. I 
worked for a pharmaceutical company, and there, I was very motivated to put my 
head down and work hard because I believed in what they did. They made life-





THEME 3: Perceived relationships were important to career advancement 
Leoni perceived that relationships were vital to career growth, but she admittedly 
???????????????????????????????????????????????????????????????????????????????????????????
also inhibited her from establishing mentoring relationships. Leoni, in the past, attempted 
to establish relationships by participating in activities that the majority were interested in 
and found contempt from her co-workers. She began to explore ways to establish 
relationships that involved her priorities and found this approach to be more effective. 
 SUBTHEME 1: Perceived relationships valuable to for continued engagement 
Leoni was clear that she perceived ?????????????????????????????????????????????????
integration in her company and likewise lead to leadership opportunities. The company 
encouraged relationship building through various efforts to engage all of the employees; 
however, admittedly, Leoni was not very good at building relationships. 
I don't build relationships or building relationships big, I have a true relationship 
or no relationship, and I'm very poor at maintaining relationships once there is 
??????????????????????????????????????????????? ?e of the things that I realized 
that I was poor at that I wanted to change when I came to this company was to 
build stronger relationships in hopes of that translating into job mobility and 
career mobility, if I had decided to pursue that. 
In an attempt to foster relationships at work, Leoni explored relationship building through 
the activities that the majority enjoyed: 
???????????????????????????????????????????????????????????????????????????????
other than in passing. If I'm interested in outdoor stuff, I'll go hike, so I did the 
hiking and I enjoy that. I got to spend a lot of time, meet lots of new people. 
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Running, running is something that a lot of our leadership does. I ran before I 
joined the company and paying for my entry fees one of my most enjoyable 
benefits, and so I did a lot of running, did [a run] and you join the [group] and 
people get to know you from those things. I did that, and then I realized that I am 
only interested in doing those things that truly interest me, so I stopped hiking. I 
really enjoyed it, but it was too much time away from my family. I still run, but I 
don't necessarily care to involve others. If we happen to be at the same place, or 
we happen to organize, that's great, but my relationships tend to be with the men 
and women who have families. 
The disconnect between the activities that leadership participated in and her priorities 
made such activity unsustainable. Leoni then sought activities that merged her priority of 
family with her need to foster relationships with her co-workers. 
????you're encouraged to build family life bonds with your coworkers, so I have 
people that I can call and ask to sit with my kids, I've watched other people's kids. 
I've created a group to focus on family because it's a company that, the people 
who grew up in it are just starting to have babies, they don't know anything, and 
so I organize events. Let's do an Easter egg hunt, let's do this, let's do that, and 
you can always find people, it grows each year. [???I organize things for the kids 
to get together, I encourage the company to think about people with kids when 
they're organizing events, and I get involved with any opportunities that they have 
to get kids, improve education for kids in [town]. I definitely have a good, strong 
relationships with coworkers. My friend had a baby, her son came and slept over, 
yeah, I have good relationships with quite a few people there, but personal, we're 
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not work friends. We're friends outside, we joke about being real friends outside 
of work. 
This merge made her experience at the company better. She was more confident about 
????????????????????????????? 
 SUBTHEME 2: Perceived mentoring as important to career development 
Leoni did not have mentors stating????????????????????? ??????????????????????id have 
???????????? ??????, but Leoni did not believe that mentors and mentees could be 
matched, rather she felt that it was ?? ???????????????????????????????????????????????????
guess I've never seen the benefits myself of a mentoring relationship,???????????????
backtracked. She reflected on a few mentors she had at previous employers and 
acknowledged the impact they had on her career and on her personally. Those 
relationships were the reason that she actively mentored others with in her current 
company.  
??? I see these women, especially that have this fire in their eyes, and they want 
to go get it, and I'm like, ?yes, I'm happy to help you.??Men too, and men too, 
there are certainly men that I've tried to connect with jobs and support in their 
????????????I have had about four or five people that I've mentored. 
Even though Leoni did not have a mentor at the time of our talk, she perceived mentoring 
had enough value to share with more junior engineers at her company.  
 Leoni began her career with a strong identity as an engineer; an identity strong 
enough to endure immediate rejection due to her gender. She did not let the rejection in 
that first job interview or the treatment of unkind people during her career detract from 
her engineering identity. She believed that once you were an engineer, you remained an 
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engineer. Leoni vacated engineering twice since she graduated with her engineering 
degree ? once to raise children and once to pursue entrepreneurial endeavors, but each 
time she returned. Even when discussing life after industry, she was committed to the 
STEM pipeline. Leoni relied heavily on her identity to remain engaged, as she has not 
found strength in relationships, mentors, or other means to remain engaged. Leoni 
believed in high school that engineering would provide her a mea?????????????????????.??
She ?????????????????????????????????????????????????????????????????????????????? 
?? 
 Each participant had an incredible story to tell that included their entrée into 
engineering, their experiences in the workplace, and their perception on the impact race 
and gender had on their experiences. Some were funny, while others were sad. Some 
women were clearly engaged and committed to their profession, and others are just trying 
to hold on until retirement. Each woman was brave in sharing her story with me. 
 Now that I have shared each participant?s background and emergent themes, 




 All of the women that participated in this study encountered their share of barriers 
and challenges. However, all of the women in this study also persisted in the engineering 
workplace for more than ten years; some have remained engaged for 30 plus years. Each 
participant no only had a unique pathway in and through engineering, but also, amongst 
these unique stories there were striking similarities. Howard-Hamilton (2003) once 
described this by stating that???????although the stories and experiences of each woman 
are unique, there are intersections of experiences between and among Black women??????
21). These women have, arguably, spent a lifetime in the engineering workplace. Some 
found their experience to be rewarding, while ?????????????????????????????????????????????
They all provided insight into their continued engagement as Black women in the 
engineering workplace.  
 The superordinate themes that arose from the analysis were in alignment with the 
research questions??????????????????????????????????????????????????????????n their 
persistence as expected. The strength and detail of how identity functioned in their 
experience provides rich nuance that aids to our understanding the experiences of these 
participants. Each participant spoke (to varying degrees) of their introduction to 
engineering, experiences in engineering, and the factors that either strengthened or 
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detracted from their engagement in the engineering workplace. Below, in Table 4, is a 
comprehensive list of the 33 themes and 84 subthemes that emerged from the nine 
participants in the study. Followed by the concept map (see Figure 3) generated that 
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































5.1 Superordinate Themes 
5.1.1 Superordinate Theme 1: Forming and sustaining engineering identity during 
educational experiences (n = 9) 
In chapter two, social identity theory was introduced as a framework for guiding this 
study due to insight into students? interest and engagement in STEM fields. Studies 
conducted around students and some studies around professionals have highlighted 
identity as playing a significant role in retention, persistence, and overall satisfaction in a 
field. In summary, possessing an engineering identity meant that a person could visualize 
themselves as an engineer. They, likewise, embodied engineering behaviors (or habits of 
mind), beliefs, attitudes, and felt recognized as engineers. They did not simply do the job 
of an engineer they believed that engineering was fundamentally a part of who they were 
as a person. As such, exploring how the participants in my study initially formulated their 
engineering identity as well as the salience of their engineering identity was key to 
understanding their commitment to and engagement in their engineering careers. Of 
particular interest is the salience of their engineering identity, as it was evidenced through 
their interviews, that there were ample opportunities for engineering identity disruption. 
They endured ridicule, less than affirming environments, and minimal support and yet 
remained in the engineering workplace.   
 Each woman described her journey into engineering in different ways. Some 
highlighted their innate mathematical or science ability, whereas others focused on the 
encouragement of family and teachers. They all spoke about the confidence in their 
abilities acquired along their journey. The foundation for each was either established in 
grade school, high school, or in undergraduate degree programs. This foundation was in 
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the form of a resilient engineering identity and served as the infrastructure for prolonged 
engagement. In the context of this study a resilient engineering identity is defined as an 
engineering identity that is salient enough to endure rejection from faculty and peers, 
rigors of engineering education, and/or challenges associated with bias and boundary 
work. As mentioned in chapter two, identity is a complex construct that is dependent on 
individual agency and the influence of structures. However, it is complicated by factors 
such as multiple identities, recognition, and the complexities of intersectionality. The 
compelling finding unique to this population of participants is their resilient engineering 
identity that was formulated in conjunction with their salient Black woman identity. The 
evidence that these women were able to foster an engineering identity that encompassed 
their Black woman identity instead of in opposition to their racial and gender identity is 
key to understanding their continued engagement in engineering.  
 A particularly compelling narrative around the importance of a resilient 
engineering identity formation was Savannah. Savannah spoke with so much reverence 
with regards to the atmosphere created at her HBCU. She talked about the: 
? Academics and rigor that provided the skill sets necessary to be an engineer 
? Role models that affirmed her ability to thrive in engineering (seeing other Black 
women engineers) 
? Mentors that provided insight into the challenges ahead 
? Relationships that would sustain and provide comfort when she felt weak from 
tolerating bias in the workplace  
??????????????????????????????????????????????????????????????????????????
identity, it became clear among all participants that engineering identity was best 
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explored through three subthemes. Much like Savannah, discussion around identity 
unearthed three prominent subthemes ? intentional engineering identity formation, 
perceived innate mathematical and scientific ability, and relational support.  
5.1.2 Subtheme 1: Intentionally forming an engineering identity to overcome 
experienced structural barriers 
A unique pattern amongst the women in this study was their acceptance of engineering as 
a profession and subsequent pursuit. They were not students that took exploratory courses 
in college and stumbled upon engineering as an adult. These women had been exposed to 
engineering at an early age and committed to their occupational pursuits. They were 
introduced to engineering, convinced this was the career path best suited to their skill sets 
and this resulted in a resilient engineering identity.  
 Savannah was shown the pathway to engineering in high school. This 
occupational revelation coupled with her mathematical and scientific curiosity fostered an 
engineering identity. She knew prior to graduating from high school that she wanted to be 
an engineer. Her engineering identity was nurtured by encouraging teachers and 
professors, exposure to labs, and universities that exposed her to the possibilities 
unlocked through the pursuit of training as an engineer. Her identity as an engineer was 
challenged when she first attended a predominately White university where she described 
?????????????????????????????????????????????????????????????????????????????????????????
women should not be engineers. The complexity from racial tensions in the town and the 
gendered nature of engineering made her experience less than desirable. This experience 
did not detract from her engineering identity but instead prompted her to seek a different 
setting, one provided by an HBCU. The HBCU provided Savannah with an experience 
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within a supportive community of Black engineers. No longer distracted by being a Black 
woman she was free to focus on engineering and being the best engineer she could be. 
?????????????????????????????????The [HBCU] environment may be a little not real life, 
in terms of competition and the cutthroat, the backstabbing, that goes on in the 
??????????? It did give her the tools and the confidence to be a successful engineer. An, 
already strong, engineering identity was further strengthened by the affirming atmosphere 
at her university. This exposure at her HBCU garnered her the freedom to embrace all of 
her identities ? Black, woman, and engineer. This confluence of identities made her 
identity salience resilient enough to endure the gender and racial bias she encountered 
throughout her 30 plus years in industry.   
 Other participants in the study described a commitment early in their academic 
pursuits to the occupation of engineering. These women had certainty, promise, or 
dedication long before enrolling in an engineering undergraduate program. Leoni, having 
grown up in the Caribbean following the British education system, was identified by 
teachers prior to middle school and subsequently tracked for math and science intensive 
curriculum  
????????????????????????????????????????????????????????????????????????????????
do well in math and sciences, ??? were made to do the harder work because their 
???????????????????????????????????????????????????????????????????. 
Mirriam through the influence of a family member and encouragement of her parents 
knew she wanted to be an engineer in middle school as well.  
????????????????????????????????????????????????????????????????t I was going to 
be an engineer???????????. 
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Kerry had a father that was an engineer that exposed her to engineering.  
???????????????????????????????????????????????????????????????????????????????
(Kerry). 
Brittany found her inspiration in an engineering camp designed for girls.  
??????????????????????????or seventh grade, [...] and they talked about engineering 
as a career path if you're into science, if you're into math, this is something that 
???????????????????????????????????????????????????????????????????????????????????
?? ???????????????????????????????????????? 
??????????????????????????????????????????????????????????? in high school. Chloe was 
headed the recommendation and guidance of her teachers and counselors when 
considering career paths.  
?????????????????????????????????????????????????????? teachers and counselors 
suggested I look into engineering since it was primarily math and science. That's 
how I got into engineering?????????. 
Patricia, on the other hand, had been pursuing architecture at her technical high school 
but was swayed by an internship at an automotive company. During one of her rotations 
at the automotive company her supervisor informed her that they only employed 
engineers in their department. Patricia enjoyed the design work that she was doing and so 
she changed her career aspirations.  
???????????????????????????????????????????????????????????????????????????????
change to mechanical engineering????????????????????????????. 
?????????????????????????????????????????????????????????????????????????????????????????????
recommended she investigate a minority engineering program at a local university for the 
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summer. Her participation in the program over several summers persuaded her to pursue 
engineering as a profession.  
???????????????????????????????????????????????????????????? inority 
Engineering Advancement Program and that's really when I first began to even 
think about engineering?????????????????????????. 
Inez was inspired by her brother to investigate engineering as a career. She had not 
considered engineering or any other STEM related field until her brother enticed her.  
????????????n older brother, ??? When he started college he majored in 
computer engineering. So, that also led me to look into engineering??????????????
school). 
The participants of this study did not simply stumble into engineering in undergraduate 
school. They were instead very deliberate in their pursuit of engineering as an 
occupation. Some knew as early as elementary school that engineering was their 
profession. The culmination of perceived innate ability, recognition by teachers and 
counselors, and exposure resulted in a resilient engineering identity prior to enrolling in 
engineering in undergraduate school. The women in this study were introduced to 
engineering and were committed to their occupational pursuits at an early age. 
Experiences in summer camps or course work impacted their occupational trajectory and 
subsequently their identity development. Each participant developed their engineering 
identity at an early age and it was subsequently nurtured and strengthened throughout 
their pursuit of engineering into a resilient engineering identity. The momentum and 
compound nature of their engineering development (agency and social structures) 
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provided these women with an engineering identity that sustain the challenges that 
awaited them in their career pursuits.  
5.1.3 Subtheme 2: Beginning identity development through perceived ability in math 
and science  
Identity development for most participates was grounded in their perceived success in 
math and science. T?????????????????????????????????????????????????????????????????????
identity. Each of the participants provided insight into the influences that either exposed 
them to the possibility of an engineering identity or aided in strengthening their 
engineering identity. Many began with acknowledging some perceived innate 
mathematical or science ability or interest, typically recognized by a teacher or counselor. 
This recognition contributed to the development of their engineering identity. When 
asked why she decided to pursue engineering as a career, Mirriam responded with, ???
always loved math and science ???? I???????????????????????????????????????. Brittany 
was more intrigued by math, ?????????????????????????????????????????????? science and 
math. I would really say math more than science. I was interested in science, but I was 
more into math ???????????????. Chloe and Leoni shared the same sentiment, ?????????
school or middle school, high school, math has always been my favorite subject and I did 
pretty well ????????????????????????? Chloe may have considered math her favorite 
subject, but Leoni believed it was her superpower, ????????????????????????????????
????????????????Inez began by identifying high school as the point when she noticed her 
love for math and science and then acknowledges that it was probably sooner in her 
academic career, ???????????????????????????????????????????????????????????????????, 
throughout my formative ????????Inez). Kerry explicitly made the connection between her 
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math and science skills and ??????????????My math and science skills directed me to go 
?????????????????????????????. Savannah described herself as being good in math and 
science, ?I was good in math and science ???? (Savannah). 
 Even though Victoria did not explicitly call out her math and science prowess, she 
did mention that she took Physics her junior year in high school and was identified by a 
Physics teacher to pursue an opportunity at a high school-focused minority engineering 
program; presumably, due to her science aptitude????????????????????????????????hysics 
?????????????????????????????????????????????????????????????????????????????????s teacher 
??????????????? ??? ?????????????.  
 Each woman developed a resilient engineering identity that was instigated by a 
perceived mathematical and/or scientific ability. Success in math and science along with 
recognition by teachers, counselors, and peers propelled them towards a career in 
engineering. Their math and science prowess afforded them opportunities at engineering 
camps and later on in engineering programs. Being recognized as being good in these 
subjects coupled with the potential within engineering aided in fostering an engineering 
identity that would sustain throughout their career.  
5.1.4 Subtheme 3: Forming and sustaining engineering through relational support 
Beyond advanced aptitude and interest in math and science there was the common 
discussion around relationships ?????????????????????????????????????????????????????????
to see herself as an engineer. These relationships included family, friends, mentors, and 
role models. Mentors and role models (when outside of the family) were often fostered 
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through minority engineering programs (MEP). In some cases, these MEPs took the form 
of a HBCU that offered engineering.  
 Some participants explicitly mentioned the influence family and friends had on 
their engineering identity formation. Mirriam, in particular established her relationships 
through ethnic professional organizations such as the university MEP, a Black sorority, 
and the National Society of Black Engineers (NSBE),  
But that [being lonely] quickly passed because I got involved in the minority 
engineering program ???? Through that effort, I really met a lot of the rest of us 
and started building those relationships. When I was a sophomore, I pledged 
[Black sorority] and so, that surrounded me with folks like us and created a 
sisterhood for me. Then I became very involved in the National Society of Black 
Engineers and I would say those three elements together changed my 
[Midwestern University] experience ???. I had to dig in and find some folks to fit 
in with. ??? There's not a whole lot of us looking like us ????  (Mirriam, 
emphasis mine). 
Mirriam believed that she needed relationships with people that looked like ???? in order 
to settle into engineering. She sought out these relationships through the university 
minority engineering program and NSBE. These relationships were critical to her 
engineering ??????????????????????????????????????????????????????????????anging her 
??????????????????????????????????????????????????????????????????????????????????????????
woman engineer.  
 Kerry credited her father, a mechanical engineer, for exposing her to the 
engineering field, ?Yes. My father was a mechanical engineer. He worked in nuclear. 
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??? Pretty much I was exposed to it at an early age?????????.  She found his model as a 
Black engineer as one that she could embody and emulate. Even though she was no 
interested in his particular discipline of engineering she knew that she wanted to be and 
could become an engineer. Even with such a strong model, she credited her participation 
in the MEP at her university for helping her build relationships and persisting in the 
engineering undergraduate program.   
The best part of it [MEP] was ??? having that support group between the women 
engineering program and minority engineering program ??? the mentorship, the 
encouragement, the heads up, the extra tips on how to get a job, ??? they spent 
the time with you and they kept you on the right track. If you don't take advantage 
of those programs while you're on campus, I don't know how you get out with an 
engineering degree (Kerry). 
Kerry, much like Mirriam, believed that participation in a minority engineering program 
was paramount to her success. She could not fathom how someone could complete an 
engineering degree in the absence of such resources. Her participation in the MEP 
provided an affirming environment for her engineering identity development. Within the 
confines of the MEP she saw, interacted with, and learned from other Black students. The 
MEP provided a venue for engaging with other Black people achieving success within 
engineering as students and as professionals.  Even the director was heralded as a 
successful model of life after undergraduate school. Kerry had a strong, Black, woman 
role model that had a successful engineering career and then returned to academia to 
?????????????????????????????????????she's always still trying to help the engineers behind 
us. She was an engineer herself which I think helped as well. She was in the industry for a 
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little bit before she came over to [big ten university 1????Kerry). ????????????????????
identity was heavily influenced by the relationships she had in the spheres of MEP and 
NSBE. Kerry was surrounded by other successful Black engineers, in particular, a Black 
woman engineer that guided her through the admissions process all the way through to 
?????????????????????????????????????????????????? ?????????????????????????????????????
succ??????????????? ??????????????????????????????????????????????eering identity. The 
???????????commitment to helping those that come after her have become the basis for 
??????????????????????????????Engineering identity for Kerry extended beyond her daily 
tasking and responsibilities within the confines of her role as engineer and into the realm 
of advocate for other Black engineers.  
 Chloe attributed her strong engineering identity formation to the positive, intimate 
environment that an HBCU provided. The atmosphere at the HBCU made creating 
strong, supportive networks easy.  Such supportive networks enabled her to see herself as 
an engineer in others that looked like her. They became communities that reflected her 
identities as an engineer, a Black person, and as a woman.  
I had the support. I think that may have been from going to HBCU, it was a 
smaller school. ??? The engineering school, once you got into the engineering 
school was a close knit community. ??? We could have study groups into the wee 
hours of the morning. At times we got together and studied together and made 
sure that we all were getting the material. I would say it was a supportive 
environment (Chloe). 
Patricia, in the absence of an MEP program, sought out other minority engineering 
students and established relationships in that manner. She also relied heavily on Society 
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of Women Engineers (SWE) to strengthen and affirm her engineering identity. Patricia 
developed a less formal community of engineers with shared identities (e.g., women, 
Black).  Although she lacked common spaces for these communities their existence in her 
world allowed her to see herself reflected in these communities as a Black person, a 
???????????????????????????????????????????????????????????????????????????????
strengthened her identity as an engineer.  
Experiences there [university] were quite interesting because, being a minority, 
they were very few of us. When we did see someone that looked like you, basically 
hung together and stuck together. Be it male or female, cultural-wise. We had a 
very good group that worked together very well. We helped each other through 
the system because it was a very difficult school to get through. ???????????? ??
niche with the Society of Women Engineers ??? that helped (Patricia). 
Savannah often credited her sustained engagement in engineering to her alma mater.  
???????????????????????????????????????????????????????????????????????????????????
a lot of role models, very strong role models. That was the first time I really had 
interactio????????????????????????????????????????????????????????????????
????????????????????????????? I can say now that I developed lifelong 
??????????????????????????????????????????????????????????????????????????????????
and even with my professors and my fellow classmates. I think that's one thing 
that's helped me navigate and be able to stay in the field for so long. I can go 
???????????????????????????????????????????????????????????????????????????????
you're hearing these ignorant statements and stuff about Blacks and engineering 
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and their ability I could go back to [HBCU], to my roots, and see that that's a 
farce and they just don't know (Savannah, emphasis mine). 
????????????????????????????????????????????????????????????????????????????????? 
informal networks, minority engineering programs, sororities, ethnic professional 
organizations, and gender professional organizations. This subtheme confirms the 
importance of structures on identity development and sustainment. A key element in 
engineering identity development is participation in the engineering community. The 
presence and participation within communities that included other Black engineers 
provided an opportunity to relate to others with like identities (Black and engineer), 
likewise, adding to their engineering identity formation and sustainment. The atmosphere 
at the HBCU, participation in NSBE/SWE/MEP, or participation in informal minority 
engineering networks provided the engineering community that these women needed to 
establish and foster a strong engineering identity while not neglecting, negating, or 
ignoring their identity as Black women.  
 Other relational mechanisms that were more individual in participation were the 
use of mentors and role models to observe and emulate an engineering identity. The 
participants in this study provided evidence of the influence such relationships had on 
their individual engineering identity salience and sustainment.  
5.1.4.1 Mentors 
Mentoring relationships were big in guiding and affirming engineering identity 
formation. For Victoria, it began with a physics teacher in high school,  
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I had a physics teacher who encouraged me to go to a program at [Midwestern 
university] called MEAP, the Minority Engineering Advancement Program and 
that's really when I first began to even think about engineering (Victoria). 
???????????????????????her served as a mentor by acknowledging her ability and advising 
her to explore engineering as an occupational consideration. Kerry also spoke about the 
impact of a mentoring relationship that began in undergraduate and extended into her 
career. The mentoring relationship began with her participation in the MEP program and 
her budding relationship with the director, ?I still talk to her and she still mentors me and 
tells me stuff I still need to be ???????(Kerry). 
 Mentoring relationships provided the participants with access to discourse, 
community, professional skills, recognition, and a self-reflective model.  
5.1.4.2 Role models 
Inez was heavily influenced by the supportive and encouraging associate dean at 
her university. Unbeknownst to Inez, that dean may have been the role model that not 
only provided the encouragement but the confidence she needed to begin to see herself as 
an engineer. She would also become the role model for giving back to others.   
We had an associate dean that encouraged, especially Black and Latino students 
and women to focus on calculus, especially calculus. ????I guess she found that a 
lot of students would drop out of engineering because they couldn't master the 
calculus. She was really supportive (Inez). 




I had a physics teacher who encouraged me to go to a program at [Midwestern 
university] called MEAP, the Minority Engineering Advancement Program and 
???????????????????????????????????????????????????????????????????????????????????
us to engineers. They had camp tours set up at companies around [IN] and they 
had some engineers come in to speak to us on campus (Victoria). 
All of the women talked about their journey in and through engineering but what was 
most fascinating were the various mechanisms they encountered or sought in order to 
strengthen their engineering identity. Supportive family and teachers may have guided 
them towards a pathway to engineering but it was the relationships they established along 
the way in conjunction with the communities they participated in that really solidified 
their embodiment of an engineering identity. The communities that were fostered through 
minority engineering programs, ethnic professional organizations, and informal networks 
provided an environment in which the participants multiple identities were affirmed 
together. These communities in conjunction with role models and mentors aided these 
women in establishing resilient engineering identities that served them well amidst the 
boundary disruption that awaited them in the workplace.  
5.2 Superordinate Theme 2: Perceived engineering identity sustainment amidst 
boundary disruption (n = 7) 
Despite strong engineering identity development, most of the women grappled with their 
place in engineering once they gained entry into the engineering workforce. This 
manifested through a fluid self-definition of engineering, the ways in which industry 
provided labels and titles to engineers, and varying responsibilities in the workplace. The 
mutable nature of defining an engineer and engineering in some cases disrupted the 
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engineering identity of some of these women, and, in some cases, forced them to redefine 
engineering to include their new roles in the engineering workplace. The mechanisms for 
remaining engaged in engineering despite the nebulous nature of the titles, roles, and 
responsibilities took the form of two prominent subthemes ? negotiation of identity and 
re-authoring engineering identity to include self. 
5.2.1 Subtheme 1: Negotiating engineering identity amidst disruption 
 The participant that struggled the most with sustaining her engineering identity 
was Brittany. During the interview she traversed the spectrum of claiming an engineering 
identity and rejecting an engineering identity numerous times during our 90-minute 
interview. She self-identified as an engineer by volunteering to participate in the study; 
however, she denied her engineering identity during the interview. She grappled with her 
definit????????????????????????????????s definition of engineering, and then her 
comparison between her responsibilities in engineering and the responsibilities of 
engineers in other disciplines. This variation in definitions placed her on the boundary 
between claiming the identity and rejecting it. It was not clear upon the completion of the 
interview if she viewed herself as possessing an engineering identity even though she was 
directly asked about how she saw herself as an engineer.  
 In trying to define engineering Brittany pointed out the broad nature of 
engineering as being a challenge to adequately defining engineering. She then began to 
identify distinctions in engineering (e.g., pure, hardcore, etc.): 
I guess it's hard because it can be so broad. When I was an industrial engineer, I 
felt like what I was doing was engineering, but it was pure. I wasn't just designing 
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equipment, but I still felt like I was doing engineering work. It was just more so 
people engineering. I guess it's a manner of what context the question is asked in 
is what my response would be (Brittany, emphasis mine).  
 ???????????definition, however, was challenged when she put it in the context of 
engineers within other disciplines.  
????????????? I think because I never, past undergrad, pursued a professional 
engineering certification, things like that, it makes it a little different too. I'm an 
engineer by degree, but again I didn't pursue getting my PE or anything like that. 
As far as the job that I was in and the industry I was in, it wasn't really necessary. 
For example, I have a good friend that's in [SC]. She works in the city of [SC]. 
She's still an engineer by degree but she leads a team of civil engineers and she is 
a professional engineer by certification. When I think of her, she's what I call a 
hardcore engineer. [????Brittany, emphasis mine). 
Suddenly, she no longer believed that she meets the criteria to claim an engineering 
identity because she was not licensed and she wa???????????????????????????????????? 
 Despite the incongruence between the broader definition of engineering and the 
???????????????????????????????????????????????????????????????????????personal definition.  
 ??????????????????????????????????????????????????????????e science, you have to 
?????????????????????????????????????????????????????????????????????????????????????
about things, I try to think about even with problems or issues that arise in my 
life, I also consider myself very processed based. What's the process? And I 
classify that by my education and a lot of the learning that I've had that have 
caused me to be that way. What's the process even in life? What's our process? 
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How are we going to get from point A to point B, and I feel like my training as an 
engineer has helped me. I use a lot of the things from work and that I've learned 
in my personal life to solve problems. I really am always going to think about the 
things from a technical position (Brittany). 
?????????????????????????????????????-authored definition of what defines an engineer now 
????????????????????????????????????????????????????-??????? ?????????????????????????
tasking.  
 However, her personal definition was in conflict with that the company definition 
again challenging her ability to claim an engineering identity. 
I would say not at [consumer products company] so much, but as someone 
outside of [consumer products company]. I think outside of [consumer products 
company] I would still consider myself an engineer, but within [consumer 
product?????????????????????????????????????????????????????????????????????????
think of it, and maybe it's just because of [consumer products company], I've been 
[companized - sic], so when I think now, the engineers at [consumer products 
company], they are the people that do the design work, things like that. I guess I 
don't do designing or designing equipment or designing new tires, I sometimes 
don't see myself in the engineering light as much anymore. Even though up until 
just a few months ago I had a job title that was an engineer, but when I think 
engineering now, I think more the people that do the designing work, equipment 
(Brittany). 
 This oscillation between being an engineer and not being an engineer led to the 
question of would she return to engineering, in which she replied,  
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 ??????????????????????????????????????????? [from engineering] now. Again, I felt 
like there's a point of what would I return to? And I guess in my mind I keep 
thinking hardcore engineering where maybe I go back and just like I was doing 
before, industrial engineering, yeah (Brittany). 
 Brittany was not unique in her struggle to claim an engineering identity amidst the 
conflicting ideal crafted by undergraduate experiences versus experience in the 
workplace. The ambiguity associated with titles, roles and responsibilities, and 
professional licensing at times really perplexed the participants. Despite their self-
identification as an engineer for participation in the study when asked they hesitated to 
claim engineering as an identity because they no longer had the title, or no longer 
performed engineering tasks. There were a few, however, that despite the contradiction 
claimed an engineering identity by redefining what constituted being an engineer and 
engineering.  
 Mirriam, much like Brittany, grappled with her identity as an engineer. She 
possessed the pride associated with completing the training but no longer possessed the 
title and therefore no longer claimed the identity. The most curious element of this 
disconnect was her explication of her daily tasking. It began to sound a lot like 
engineering.  
There's definitely a sense of accomplishment that comes with it [becoming an 
engineer]. I would be disingenuous if I said there wasn't a little bit of enjoyment 
that I take out of people realizing that I'm a female who has got a couple of 
engin?????????????????????????? But I can also tell you, Monique, I don't want to 




responsibilities in the following manner: 
I took on increment responsibility. Instead of just quality and operational 
excellence, I added on materials and got a lot into supplier contracts. ??? I'll 
check in with the team on any open issues we need to resolve immediately. ????I 
go for things that I want to accomplish or move forward with and other interfaces 
or discussions I need to have or strategic plans or presentations or whatever I'm 
accountable for at the moment. I can have technical meetings where I'm in 
product development discussion with the engineering team, looking at new 
designs on new products we're going to launch. I can have reviews of new process 
or equipment we're installing [?? (Mirriam, emphasis mine). 
Even though Mirriam no longer claimed an engineering identity. She defined engineering 
as problem solving and then listed tasking that involved a great deal of problem solving.  
 Kerry also found herself drawing distinctions between different kinds of 
engineers. She described ???????????????????? ???????????????????????????? ?????????????
????????????????????????????????????????????????????????????????????????????????????????????
that's technical, no. Successful as an engineer where I have problem solved and I have 
managed to make a product better, ????????????? 
 Boundaries in and around engineering have caused a great deal of strife amongst 
the participants. It, in some cases, disrupted their ability to perceive themselves as 
engineers. The question of whether or not they considered themselves engineers did not 
result in clear responses. It prompted, instead, a great deal of self-reflection on their 
careers, their experiences, and their perceptions of others in the sphere of engineering. As 
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much as they may have wanted to make a claim to an engineering identity, external 
structures (be it employer titles, friends, or responsibilities) precluded them from 
claiming an engineering identity with confidence.  
5.2.2 Subtheme 2: Re-authoring engineering identity to include self 
 Other participants did not succumb to the pressures of external naming 
conventions and definitions. They instead defined engineering in a manner that included 
them and their current roles, or fully claimed the identity by explicitly acknowledging 
that it was part of them.  
Patricia (program manager) claimed her engineering identity as a way of thinking 
that extended beyond the workplace.  
Being an engineer to me is a way of thinking. ??? all the classes that you take, 
basically, are setting you up to think a certain way, and that being either 
technical, analytical, determination, sometimes creative. (Patricia) 
 Kerry (product manager) believed that being an engineer permeated every facet of 
her life. Being an engineer was not a profession it was incorporated into her life style 
including her interactions with friends. She believed that engineering was problem 
??????????????????????????????????????????????????????????????????????????????????????????
engineer.  
An engineer, what it means. It means that you're a problem solver. You solve 
different problems. You could solve a high level problem where it solves a 
problem for the world to a miniature problem to where you just can?? get through 
a door with a certain object and the problem solving is like, if you would like to 
  
264 
read problems when you were growing up, you were rewarded at the end because 
you solved it. If you don't solve it, you're determined as an engineer to keep going. 
There is a solution. There's multiple solutions to one problems. What it means to 
me is problem solving. Problem solving, I do at work and I do it outside of work 
with my friends. ??? I'm like, I'm still thinking like an engineer. ??? I'm just 
saying. I never get the release and say, I don't bring engineering home with me. I 
do. (Kerry) 
 Chloe (integrator) ????????????????xperiences that an engineer was a problem 
solver. She acknowledged that she approached all problems as a process. She believed 
that undergraduate training in engineering had taught her a method of thinking ? process 
oriented and it was evident in the manner that she approached problems inside and 
outside of the workplace.  
I think what it means to be an engineer is to be a problem solver. ??? ????????????
problem solver. You take the problem. You see what you've been given, you see 
what you're trying to get to and what you need to get there, to resolve whatever 
the problem is. If it's the design, if it's manufacturing, it's a process. You're a 
problem solver. That's definitely an engineer. If I ... The way I process things, my 
husband will say, "Yeah, that's the engineer." That's the engineer in you. I said 
this and okay, so I deal with the facts. Okay this is what happened, and that's all I 
got to go by. At times, you know, that can you know, I've heard people say like, 
"Yeah, but you're looking at it as an engineer," and I'm like, "Well, I'm looking at 
it as it is what it is." You know? You've been taught a third way I guess of 
thinking. Maybe that's why I went into engineering, because you do ask questions. 
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Certain things make sense and certain things don't. (Chloe) 
 Leoni (analyst) crafted an engineering definition that embodied characteristics 
that s???????????????????????????????????????????????????????????????????????????????????
included characteristics that personal ? ????????????????????????????????????tc. These 
were characteristics not traditionally listed as engineering traits but they were traits that 
she undoubtedly believed she possessed. Traits that she believed allowed her to achieve 
success as an engineer.  
One needs to have drive. You have to be very self-motivated because there are 
challenges. There are hard challenges. There are difficult professors, there are 
difficult courses, there are competitions for jobs. You just have to have drive, you 
have to be self-motivated and know why you want to do it and be willing to work 
??????????If you're that person, like I said, do engineering, you have to have that 
drive and that dedication. ??? I think it's a way of thinking and being, and it 
comes innately to you, or you have the propensity to learn, or the willingness to 
work hard at it (Leoni). 
 Inez (program manager) also defined engineering using terms that she believed 
she personally reflected as an engineer.  
To be creative. To be innovative. To solve problems and sometimes kind of solve 
problems you didn't know existed or to bring something new to the table (Inez). 
Not every participant rejected claiming an engineering identity because of the 
inconsistency between titles, roles and responsibilities, or preconceived notions; but most 
(n = 7) mentioned some semblance of a struggle with claiming an engineering identity 
based on the boundaries established in the workplace. One participant outright rejected 
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claiming the identity (despite her participation), and one was not quite sure who she was 
(with regards to an engineering identity). However, the majority authored an engineering 
identity that included personal characteristic that they had deemed were in alignment with 
being an engineer. This agency allowed them to claim their truth of who can be an 
engineer and contributed to their continued engagement in engineering with our without 
an official title or role.  
5.3 Superordinate Theme 3: Leveraging work relationships for continued career 
and engagement (n = 9) 
All of the participants spoke about the importance of work relationships to career 
advancement, satisfaction, and engagement. No woman believed that they could work in 
isolation. They recognized and acknowledged the need to establish relationships within 
the work environment. When this proved to be difficult, they instead depended on the 
relationships they had established along their journey into their career. Even though all of 
the participants described the necessity of relationships to their career success, how they 
leveraged these relationships differed amongst participants. The subthemes that emerged 
amongst the participants were described as utilizing work relationships as conduits for 
information and opportunities, leveraged to establish mentors and champions, or 
mechanisms for making work and the environment more welcoming and inclusive. 
5.3.1 Subtheme 1: Perceived influence of work relationships on information and 
opportunity 
Some participants discussed relationships as conduits for information and opportunities. 
Victoria described herself as someone that embodied a personality-type that was less than 
amenable to establishing authentic work relationships; because of her inability to easily 
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establish work relationships, she felt as if she lacked opportunities for career 
advancement. 
I think that as much as managers say they're being fair to everyone that reports to 
them, it still seems that some people are favored. ??? I still think managers have 
their bias and they may promote those that they are friends with, honestly. ??????
????????????????????????????t I'm just saying that if a manager is golfing with 
several guys in the group regularly, weekly, during the summer, then those are the 
ones they know and those were the ones they might promote. Me, as a Black 
woman, I don't golf. I don't interact with certain groups of people (Victoria). 
 Patricia on the other hand experienced first-hand the benefits of work 
relationships when she was called upon for a job based on previous work experience and 
a relationship she had with a previous supervisor. Patricia was on maternity leave when 
she received a negative performance review from her then current supervisor. When she 
rejected the review and challenged her boss this brought about a period of uncertainty 
about her current position; however, relationships she had established during previous 
???????????????????????????????????????????????????????????????????????????????????????
projects prompted a previous supervisor to recommend her for a different assign upon her 
return from maternity leave.  
I got a phone call ??? one of the chiefs had said, ??? "give me a call," because 
they thought I would be great for this position. ??? one of the chiefs I worked for, 
he remembered me, ??? and told this guy, "Hey, go get her" (Patricia). 
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Leoni changed her pattern of behavior with regards to establishing relationships 
with the hope that such relationships would translate to upward mobility. Historically, 
Leoni had not successfully established relationships in the workplace.  
Oh, yes. One of the things that I realized that I was poor at that I wanted to 
change when I came to this company was to build stronger relationships in hopes 
of that translating into job mobility and career mobility, if I had decided to pursue 
that (Leoni). 
Leoni was aware of the benefits of work relationships but grappled with the appropriate 
approach for establishing such relationships. When she transitioned into her most recent 
position, she attempted to establish authentic work relationships by adopting the habits of 
her peers (e.g., participation in triathlons and hiking) but she found these adaptions to be 
counter to her priorities. Her highest priority was her family. Instead of pursuing 
relationships via activities that detracted from her time with family, she participated in 
activities that incorporated her family. She began to organize family-oriented activities 
for her employer. This enabled her converge her personal priority of family with her 
work priority of establishing authentic work relationships, in order to achieve more 
success within her workplace. 
 Chloe viewed establishing personal relationships as an opportunity to exchange 
information, as such she actively networked in order to have access to more information 
and more opportunity.  
I think I meet people ??? just networking. Networking in different circles and you 
??????????????????????????????????????????????????????????????????????
information and use that as a resource (Chloe). 
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Chloe believed that relationships provided a pipeline of information. The more 
relationships that were established, the more accessible information became. Chloe used 
?????????????????????????????????????????????? ???????????? ???-networks. She then leveraged 
these different networks as resources. When she had interest in a project or position she 
did not hesitate to reach out to her vast array of networks to gain information, access to 
other people, and opportunities. 
 Mirriam spoke to great lengths about the importance of the relationships she 
established in undergraduate school that encouraged her to remain committed to her 
career in engineering. She also spoke about the impact work relationships had on her 
????????????????????There's absolutely no doubt that people have called me or thought of 
me for opportunities or pulled me into projects. I had a lot of exposure because of a 
????????????????????????????????????????????????????????????? 
 The experiences of some of the participants led them to believe that work 
relationships were their barrier or their gateway to upward mobility. Relationships 
provided them with access to information and, in some cases, opportunities. Often 
relationships put them in position to pursue new opportunities and other times it brought 
opportunities directly to them.  
5.3.2 Subtheme 2: Perceived influence of work relationships on mentors and 
champions 
Other participants described their ability to leverage personal relationships to establish 
mentors and champions. For example, Brittany described a time in her career (soon after 
having her daughter) when she was most disengaged from her career. She was 
underperforming and a supervisor confronted her about her underwhelming performance. 
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She described that meeting as being critical to the establishment of a personal 
relationship between her and her manager. He was clear about his expectations and she 
was honest about her shortcomings. The mutual openness during a difficult time gave 
Brittany a sense that their relationship had shifted to a personal relationship. This 
personal relationship led to the establishment of a mentorship between her and her 
manager.  
I had that meeting with him, and my performance after that point changed 
drastically. He saw it, and even though he was an adversary of mine, he went 
from an adversary almost to my biggest advocate ????????? saw something that 
maybe I didn't even see in myself (Brittany). 
 Savannah spent an entire career building relationships with supervisors, co-
workers, and peers and it resulted in a wealth of mentors and champions. Savannah 
perceived personal relationship as being critical to successful mentoring relationships. 
She believed that she should be able to discuss difficult matters with her mentors, 
including matters of race in order to have productive, mutually beneficial mentoring 
relationships. 
I have a lot of mentors; I have a lot of champions. That's what I found out that's 
helped me deal with some of these biases that some people just have and they're 
not going to get rid of. I have some people that I can speak to as comfortably as 
I'm speaking to you about race relationships (Savannah). 
 Inez mentioned the presence of two mentors in her career ? one that was 
established with a friend of a friend and one that was established through prior work 
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experience. In both cases they began as personal relationships. Her mentors then 
translated to champions and advocates of Inez and her career pursuits. 
I would say for me. I am improving when it comes to [visibility], because I have 
been told by both, the mentors I mentioned earlier. Only one is like a semi-
mentor. That I need to be more visible. ???????????????] saw the potential that I 
had. They wanted other people on our leadership team to recognize my potential 
(Inez). 
 The experiences of some participants led them to believe that in order to establish 
effective mentoring and champion relationships there must be a personal relationship. In 
order to someone to effectively advocate on your behalf, they must first know and 
understand you personally ? your priorities, performance, and career trajectory. Even 
more importantly in order to gain the attention, respect, and commitment from a mentor 
or champion they must feel as if the personal relationship is mutual. They believed that 
the absence of personal of relationships made acquiring a mentor and gaining a champion 
very difficult. 
5.3.3 Subtheme 3: Perceived influence of work relationships on environment and 
inclusivity  
Participants talked about how the presence of personal work relationships just made work 
better. In some cases, it was because they were people persons and therefore needed work 
relationships, others believed it made working together easier and increased performance. 
The reasons were vast but the end result was the same, they were happier with personal 
work relationships.  
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 Chloe believed that work dynamics were dependent on personal work 
relationships. In her experience she could not imagine work being productive or 
enjoyable in the absence of work relationships.  
I think it [current role] was the most favorable because of the people I worked 
???????? the team that I worked with??t was an incredible grou??????????????????
My work relationships are great. ???  I mean, you're here with these people the 
majority of your day, so we talk about our families, our children. Some of us are 
in a position now where we are involved in the care of our adult parents. I'd say 
it's a great working relationship and it is both. I think it's hard to have good 
working dynamics when you don't have that (Chloe). 
 ???????????????????????????????? ?????????????????????????????????????????
dependent on work relationships for fulfillment. She actively sought out relationship 
????????????????????????????????????????????????????????-???????????????????????????
values and did not place boundaries on those relationships. Personal relationships were 
necessary for her occupational fulfillment. 
For me to go to work, it's not just going in and doing a job. I have to actually 
have a relationship. I find like-minded people, or people that have the same kind 
of values. Over time, having conversations, going to lunch, talking about life 
outside of work, life inside work ????(Patricia).  
 All of the participants in the study believed that personal work relationships were 
important to their careers either as means of: 1) gaining information and opportunities, 2) 
finding mentors and fostering champions, or 3) creating a more welcoming and inclusive 
environment. Their experiences in the workplace demonstrated the necessity of work 
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relationships to their career success and occupational happiness. The ability or failure to 
establish personal work relationships was not perceived as a luxury but instead critical to 
their overall work experience.  
5.4 Superordinate Theme 4: Development of agency within surrounding work 
structure: self-awareness and alignment (n = 7)  
Establishing priorities in life and pursuing alignment within the workplace was a theme 
that was discussed by most of the participants. In some cases, this need for alignment was 
learned through missteps and less than favorable experiences. In other cases, they 
acquired this knowledge through the goodwill of a mentor. In either case, most of the 
women agreed that being self-aware of personal priorities and aligning career choices 
with these priorities increased their satisfaction and, likewise, engagement. Their 
deliberate pursuit of opportunities that align with their personal priorities is an example 
of agency. Agency in this context is evidenced in their conscious and purposeful choices 
and actions that enabled them to remain engaged through being true to their beliefs, 
needs, and priorities. The experiences of these women were variant with regards to self-
awareness and alignment; however, they can best be explored through two veins of 
agency ? action and inaction. The participants were either self-aware and took steps to 
achieve alignment or they were self-aware and deciding to forgo action.  
5.4.1 Subtheme 1: Perceived alignment critical to career success  
Mirriam was given advice by a mentor early in her career, 
One of the most poignant was basically just always be true to who you are. Don't 
take a job, a project ??? that is just fundamentally against whatever your value 
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system is. Because you won't be happy. You won't be able live with yourself if you 
do. (Mirriam) 
She heeded this advice and was certain to incorporate it in her career decisions. Company 
selection, role transitions, and her managerial style all embodied her priorities. If she 
noticed incongruence between her priorities and her employer, responsibilities, etc., she 
took the appropriate steps to rectify the disconnect.   
While I will partner with my employers and leaders to understand what their 
needs ?????? if that fit's not there, nobody holds responsibility for choosing to 
make a change or not make a change but Mirriam. (Mirriam) 
Mirriam developed agency to own her career in order to ensure priority alignment, ?I 
think taking ownership of those things and letting people know who you are and who 
you're trying to be in life kind of frees you up to be you.? 
 Chloe also developed  agency to ensure alignment between her priorities and her 
career trajectory. She invoked this agency in two ways: 1) to seek opportunities when she 
??????????????????? ???????????????????????????????????????????????????????????????????
operate in service to others.  Chloe knew that she could feel satisfaction in a role for 
approximately two years. After two years she felt compelled to seek more challenging 
opportunities. She was self-aware that she needed a challenge at work and when this need 
was no longer met she pushed herself to seek other opportunities. 
??????????????d to take interest in your own career and you being in the driver's 
seat in your career and not thinking somebody else is going to plan your career 
???????????????????????????????????????? ??????????????????????????????????????
bored. It becomes like mundane then, and I feel like I need to move. (Chloe) 
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Chloe also explored her need to provide for others through service. When she was in 
undergraduate school this took the form of tutoring and community outreach. When she 
joined the workforce this took the form of recruiting and mentoring. She identified this 
need and invoked agency to pursue, execute, and fulfill this desire to aid others in their 
pursuit of their dreams.  
I came here [the automotive company] doing engineering but I also do other 
things. I'm in??????????????????????????????????????????????????????????????????? ???
joining the team, and going back to my alma mater to do recruiting. That was 
helping to feed another part of me to sign up with recruiting with NSBE and 
talking about the company being involved in and helping other people get to 
where they want to be. (Chloe) 
Patricia???main priority was family. This priority guided her career choices and 
because she remained faithful to her priorities she viewed her career a success.  
During that time, they have what they call a next-up list for you to become a 
supervisor, ???? I went on and off this list several times, because to me my 
daughter was more important. Being with my husband and daughter was more 
important, ???? 
Yes [I have been successful as an engineer], because my success ... success is 
basically what you decide it to be. My success is being able to have a work, life 
balance. I have a wonderful husband, a wonderful daughter, who's now in 




Brittany knew that establishing herself in a role would lead to complacency and she 
was not interested in being complacent. She actively sought out new opportunities and 
?????????????????????????????????????????????????????????????????????????????????????
would not be fulfilled in her career. 
I didn't want to get pigeonholed because I like to be able to do different things. ??? 
I always said I wanted to see a different part of the process ??? That was what fueled 
my ?????????????????????????????????????????????????????????????????????????? 
Brittany was so committed to new endeavors that she sought out new opportunities 
every three years.  
I said, it's at three that I'm saying, "Okay, what else? What's my next move? What 
am I going to do next?" It's not a hard set but at three years I'm looking at, okay, 
what's next on my plate? What can I do now? ??? I like diversity. I can't deal 
with something for a long time. I like to be able to do different things. (Brittany) 
Leoni used her self-awareness to not only guide her role selections within a 
company she used them to guide her towards a company. Leoni talked about her journey 
to her most recent employer and how she had decided that she wanted a company that 
accepted her and that was true to their advertising of the environment and atmosphere. 
Her priority was her family and therefore she was going be herself on the interview and if 
it did not work out, they just were not the company for her. 
???????????????????????????????????????????????????????????? [database 
administrator] ???? I went through the online application process without a care 
in the world, it was the first interview process where I was completely myself. 
There was no airs, there was no putting on a face, to present your best foot 
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forward, I told them everything that you would never tell an employer, but they 
kept saying yes, we'd like to learn more. (Leoni) 
These participants in the study were aware of what motivated them and engaged 
them. They were aware of their personal and professional priorities and actively pursued 
the opportunities that aligned with their priorities. They attributed their continued 
engagement to this alignment and viewed alignment as critical to their personal and 
professional success.  
5.4.2 Subtheme 2: Explored self-awareness through reflection without action 
On the other hand, Kerry and Inez were both very self-aware of their priorities but did not 
make choices to align career and priorities. Kerry, in fact found herself diverging from 
her priorities on many occasions, adding to her dissatisfaction with her job. 
 ??????????????????????????????????????????????????????Important to me is definitely 
????????????????????????????????????????????????????????????????????????????????????????
However, on many occasions her company violated that trust. It began with basic 
inconsistencies between company perception and actual practice: 
?????????????????????? ???????????????????????????????????????????????????????
?????????????????????????????????????????????s when you throw somebody under 
the bus and that's where I get a little confused with the policies at work. (Kerry) 
Kerry also felt as if her company did not reward consistently. She perceived that more 
effective workers were not rewarded; however, programs that experienced more adversity 
(arguably due to poor work) they were rewarded: 
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I came down here and I got a TA [top achiever award] earlier. Am I going to get 
another TA this year? Yeah, because I'm on launch. Then, I'm going to go back to 
my desk job in October and you all are going to overlook me again because you 
just get it done too well. That's the problem. You just get it done too well. We need 
you to struggle. (Kerry) 
????????????????????????????????????????????????????????????????????????????????d to 
community activism; nonetheless, she believed she was forced to give up her community 
work to demonstrate commitment to the company. 
I had to give up all my voluntarism where I go back and give back to the 
community to show them that I was focused on [automotive company] versus 
[automotive company] is all about community service, but to a point, they lie 
about that. (Kerry) 
Inez was incredibly self-aware. She acknowledged during the interview many 
characteristics that she perceived have hindered her career advancement; however, she 
had not developed the agency to take action on strengthening her self-identified 
weaknesses. She had engaged in self-reflection and had developed a keen sense of 
awareness.  
I am the type of person I ... Sometimes I am in the corner trying to get my work 
done. ????I tend not to change, which is something I am working on. Just trying 
to do new things. ????Like I said I don't like change, but I can't progress if I don't 
change certain things. That is just how I am. I know I am like that. So, that is 
???????????????????????????????????????????????????????????????????????????
better?" I always try to do better. ????I think I was afraid of a lot of things. I was 
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???????????????????????????????????????????????????????????????????? I would say 
just be, probably, be more brave, less paranoid. Just not letting fear paralyze me 
much. (Inez) 
Self-awareness was a common trait that the participants either learned or 
inherently possessed, in either case it served them well in their careers if or when they 
exercised the agency necessary to align their personal priorities with their choices. When 
they neglected to take action towards alignment, they were often disenchanted with their 
role, career, and employer.  
5.5 Superordinate Theme 5: Double-consciousness: heightened racial and gender 
awareness (n = 9)  
Not every woman in the study believed that race and/or gender influenced their 
experiences in the engineering workplace. Some women found that gender bias were 
more prevalent in the engineering workplace, while others discussed ways in which race 
confounded gender and vice versa. There were often discussions about having to manage 
the perceptions of others and how this often hindered their ability to establish 
relationships. Even though some hesitated to name their oppression, they all spoke of 
experiences w???????????????????????????????] is this because I am Black or is this 
?????????????????????? An admission of the role of race or gender bias was not 
necessary to know that these women were aware of their uniqueness in the workplace and 
as such they have unique experiences. ????????? ???????????????????????????????????????
in their class, in their company, in their department, or in their role. This convoluted 
space was wrought with dissonance with regards to whether or not race and gender 
played a role in their experiences in the engineering workplace. Even though these 
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women made different claims as individuals on the role of race and gender, they all spoke 
about race and gender. As such the subthemes that arose amongst the participants were 
either an acknowledgement of race and gender or a rejection of race and gender while 
still talking about race.  
5.5.1 Subtheme 1: Believed being a Black woman engineer was a gift and a curse 
 In some cases, the partic??????? exclusive existence was a burden to bear; always 
????????????????????? ??????????????????????????????????????????????????Savannah 
described being the spectacle at work, 
At work, I guess the first week I was at the [government agency] and everyone 
said, "Oh, we have an African American female engineer," people would stick 
their head in my office, just look at me and walk away like some kind of zoo 
animal. ??? I didn't have a name. It was, "That's her. There she is." It was such, I 
guess, a phenomenon. They'd never seen an African American female. ??? I was 
always, "There she is. That's her" (Savannah). 
Savannah also shared experiences where she had to justify her well patterned speech, 
education, and worthiness to be present, 
"You mean Harvard?" I said, "No, H-O-W." They're looking at me like, "Oh wow, 
??????????????????????????????????????????????????????????????????????????????????
me. People think that I got certain advantages through affirmative action 
(Savannah). 
In the case of Mirriam, she viewed her exclusive existence as a gift.   
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If you can maneuver through that experience where you're a minority in any 
situation or environment, then you can stand up for new ideas, for innovative 
concepts, for engineering and leading a project. I think that's where the fact that I 
happen to be an African American woman is an advantage because some of my 
counterparts haven't had that same experience built up in them over time. You 
know, I'm comfortable walking into any room because I have been all my life. I 
didn't have a choice (Mirriam). 
 Early in her career Patricia gained access to documents within her company that 
she perceived were evidence of the inequity within the company with regards to race and 
gender. This evidence was compounded by experiences of bias and inequity as a Black 
woman. Race and gender were prevalent in her discussion about her experiences in her 
engineering workplace.  
During that time, also, I had a friend that was retiring. He was able to get ahold 
of all the salaries in our building. If you looked at all the salaries, and you lined 
them up, it was amazing how all of the black people were at the bottom, and black 
women were at the very bottom. (Patricia) 
Patricia believed that her co-workers did not think that a Black woman should have 
acc???????????????????????????????????????????????????., boat, lakefront property, etc.) as 
them. 
When you're not able to share all of you, because you're a black woman, so you 
shouldn't have that. You shouldn't have the same things that I have. ????
Experiences there [at her company] were quite interesting because, being a 
minority, they were very few of us. (Patricia) 
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She also believed that a manager that she worked for targeted or intentionally mistreated 
his Black female employees.  
I had a supervisor that I was trying to figure out whether or not he had issues 
with black people, if he had issues with women, exactly what his deal was. ??? I 
realized that he had an issue with black women. I was able to document it 
(Patricia). 
 Kerry also perceived race and gender were influential to her experiences in the 
engineering workplace. She spoke very passionately about race and gender when she 
described her experiences as a recruiter for her company. She was overwrought with 
emotion when discussing her experiences during the recruiting cycle. She felt compelled 
to not only manage the perceptions of herself but also those of the students she recruited 
for the company. Kerry believed that she had conquered the quest of learning to work in 
???? ??????????????????????????I learned to work with white people and realized, if you 
deliver and you don't act a fool then you pretty much, they can't nit-pick at you.? (Kerry) 
??????????????? ???????????????????????????????????????????????????????????????White 
?????????????????????????????????????? twenty ????????????????????? ??????????? Despite 
this request to recruit more diverse applicants she constantly was confronted with 
opposition. Kerry expressed immense frustration with the inconsistency between the 
company goal to broaden participation and the opposition from her White male 
counterparts when she presented what she perceived to be strong minority candidates.  
You put advertisement in the books, but at the same time, I'm fighting the internal 
game of, the white male still doesn't want to hire us. They want us in there when 





if there's not enough of us in upper management to help sit at the same table and 
say, they are worthy. They are credentially fit. They passed. They graduated from 
an outstanding university. On paper, if I never checked the box that they were 
black, you would have never known????? The fact that they come in from the 
NSBE conference or they come in from SHPE or SWE, we have some supervisors 
and managers who still don't want to hire them. I got into recruiting in the last 5 
years and now I'm seeing other sides of [automotive company] I am scared to see. 
????People are just not comfortable with us. They always think we're going to 
slip, fall and not deliver. I got to show them that we do deliver good work 
especially when we go to a university that's an accredited university. We deliver 
the same work as the male counterparts that ??????????????????????????The 
hardest thing I got right now is that I can't get them in the door because the 
recruiter room, I'm being shut down beca????????????????????????????????????
engineer with a GPA of 3.4. Yeah, you went to [big ten university 1] but I got this 
3.7 from the [big ten university 2], white male???????I also had one that had 
leadership skills, ????I'm bringing in someone that's already trained to do that. 
You're uncomfortable with his skin color. Okay. (Kerry) 
???????????????????????????????????????????????????????????????????????????
engineering in product development and she expressed feelings that, "I don't think they 
[the company] care" (Inez). Inez was conflicted between wanting to be recognized as 
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being the only and her perception of how people treated her because she was a Black 
woman. 
 I don't mean that at all, but just recognizing, "Wow. She is the only one." ??? I 
had issues with, years ago, one of the machining supervisors. Just extremely rude 
to me. ??? Even how people treat you or even talk to you. It is like, "Wait a 
second. Don't be condescending (Inez). 
She also felt as if being a Black woman isolated her, especially because she did not 
always smile.  
They would say things like, "Oh. You don't smile." ??? I think at times it [being a 
Black woman] did isolate me, but when I started opening up. I think, they felt a 
little bit more comfortable. I would say people there never really had a lot of 
experience being around a lot of people of color. Not only Black people, but just 
people of color (Inez). 
5.5.2 Subtheme 2: Believed race was not an influential factor on career experiences 
Leoni explicitly stated that she did not acknowledge race as an influence on her 
experiences, 
Coming from a country where the country is majority black, I very rarely see 
things through the lens of racism. I see things through the lens primarily of either 
sexism, or you just didn't like me, because I didn't grow up having very many 
racist experiences or anything like that, [?? (Leoni). 
She did, however, acknowledge that gender did influence her experiences in engineering. 
It began with her first job interview, 
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I applied and they said, yeah, you're a great candidate, but you're a girl, and 
you're going to have to go into ceilings and you're going to get dirty, so we don't 
think this is the right job for you. (Leoni) 




 When Brittany was asked about race and gender, she believed that gender was the 
biggest factor that influenced her experiences. She felt like being a woman (Black or 
White), that you were treated differently. 
No, no, no. I guess I'm just trying to think would my experience have been different. I 
guess actually where I'm going is just because traditionally engineering is a very 
male dominated kind of field. Not necessarily I think as a woman is the same, black or 
white, I think is what I'm trying to get at. I was saying there have been times that as a 
female, they tend to talk over you because either it's a belief that you don't know what 
you're talking about or I don't know if it's because you're a female that you get talked 
over, but if you tend to speak up, then you are nasty or you're the woman with the 
attitude problem. As a man, if you had that same thing as a man, you probably 
wouldn't be looked at that way. You would go shake hands and it's all over with, but 
as a female not so much (Brittany). 
However, she eluded to the fact that sometimes she did wonder if it was race or gender 
that would entice a co-worker ????????????????????????? 
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Of course I'm not negating the fact that I am a black woman in engineering, but I'm 
just saying just being in a male dominated field, black or white, has had its 
challenges at some point. Where there have been times when I've had somebody say, 
"Girl, go do this," and I don't know if that's because I'm black or because I was a 
female, you get what I'm saying (Brittany)? 
Chloe rejected the notion that race or gender played a role in her experiences, rather 
that it was life experiences, 
I think my life as a whole, definitely shaped my experiences. I think it's been, it's been 
good. I think me being a black female, and coming from a male dominated family has 
helped me, you know what I mean? Because I've always been surrounded by boys and 
I don't wear my emotions on my sleeve. I couldn't growing up; It was survival. 
Someone's like, "Oh you're outnumbered in there. You come from a male dominated 
family and then you tell me it's not a big deal," well, this is all I know (Chloe). 
However, she acknowledged the role gender played by a) noting that having been raised 
in a family of boys it contributed to her preparation for her role in a male-dominated 
field, and b) through some of the tales she told during the interview: 
? Being a girl in a household of boys paid off, 
I think certain experiences that I've had and I think growing up with four brothers 
and stuff, that's helped me to be in a male dominated field and I'm not a pushover. 
I ain't scared. You can't just say anything and I'm going to jump (Chloe). 
? Not being a pushover also paid off, 
????????????????????????????????????????????????????????????????????????????
there's only a couple women. It's predominantly men. So I was in this group, and 
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we would meet and every time we concluded the meeting everybody was like, 
"Chloe set up the next meeting for next Thursday or whatever," oh, okay. About 
the sixth time, I said, "Only women set up meetings in here?" Girl, someone got 
his ... he was like flushed red. It was like, "Oh no, Larry set up the next meeting." 
I wasn't asked to set up another meeting after that.  
In her brief story (one of many comical stories of hers) she talked about noticing the 
scarcity of women in her workplace and the implicit bias associated with the dynamics. 
?????????????????????????????????????????????????????????????????????????????????????
????? ?????????????????????????????????????????????????????????????????????????????????????
across and she was no longer relegated to scheduling future meetings (in that group). 
 Many participants often used race and gender to describe their co-workers, peers, 
and mentors. Regardless of their stance on the role race and gender played on their 
experiences they were very aware of race and gender in the ways that they described their 
environment and the way that people participated in that environment. Brittany used race 
and gender as descriptors ????????????????????? ?????????My manager, who just happens 
to be a bla?????????????????????????????????Kerry used race and gender to describe her 
??????????????????I will say [automotive supplier company] is very similar to 
automotive. It's still predominately white males and they don't have a lot of us being 
????????????Mirriam used race and gender to not only describe a mentor in her early 
career she also used it to understand norms and expectations of Black people within the 
context of her company or profession. Understanding the perceptions of her White co-
workers of Black people in her work setting dictated the way she dressed at work. This 
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awareness of her race and the implication on those that followed her resonated with her 
and she embodied in her style of dress and disposition in the workplace.  
I was taught very early on by one of them that. Presentation of self was of tremendous 
importance. What I chose to wear, people's initial impressions, and this was a black 
gentleman but, he coached it as an African American thing I needed to be conscious 
of. That there's still extraordinarily few of us and what I do sets the path for many, 
somebody next and so, kind of get your shit together (Mirriam). 
Victoria was aware of her unique existence in the department by noting that she was 
one of two Black women ever???I think there's only been one other black woman in the 
product development group the whole time I've been at [medical company 1]? (Victoria). 
Victoria believed that race and gender played a role in her experiences in the engineering 
workplace and those experiences began with the fact that she was the only the second 
Black woman in her department in the fifteen years she had worked for the company. The 
scarcity of diversity within her department made it clear that race and gender played a 
role in her experiences.    
Regardless of whether a participant disavowed race or gender as influencing their 
experiences, they all spoke about race and/or gender. They either acknowledged that they 
were the only one, discussed their need to manage perceptions of others, or they use race 
and gender descriptors when describing those around them. Even if a participant believed 
that race or gender was not a factor on the surface, they spoke a great deal about how 
they were situated in the White male dominated field. 
  
289 
5.6 Superordinate Theme 6: Lift as you climb: felt obligated to mentor and aid 
those to follow (n = 4) 
????????????????????????????????????????????????????????????????????????????????
obligation to aid those that came after them. These efforts took the shape of: 
? Involvement at alma maters (recruitment and mentorship),  
? Participation in ethnic professional organizations at their company,  
? Community engagement to increase awareness of engineering as an occupational 
consideration, and  
? Mentoring those minority engineers that follow.  
Regardless of their experiences good or bad, these women were determined to broaden 
participation and continued engagement. Kerry, in particular, was steadfast in her efforts 
to provide access to opportunity within her company through her model of work ethic, 
her volunteer efforts at her university, and her recruitment endeavors for her company.  
I have to do that [putting on armor and working her hardest] at work but I 
know? I know I'm doing this for the greater good. When I go back on campus, I 
want them to have a better, safer place coming in [to industry]. I want them to 
realize, if you do do good work, you are rewarded. I got to take away some of this 
???????????????? I know I have to stay in these arenas where someone has to 
speak up and tell them, you're not doing this right. ???????????????????????????? 
where you said the pipeline for engineers overall is low but then let's not even talk 
about the diversity numbers, you all get scared. When we start talking about the 
diversity numbers, you all are in single digits. How many years later are we after 




her to fight at the recruitment table to provide entry into her ???????????????? ??????????
the internal game of, the White male still doesn't want to hire us. Kerry believed that it 
was her responsibility to fight on behalf of minority engineers in order to effect change at 
her corporation.  
Mirriam, likewise, spoke about her obligation to effect change through personal 
success in order to open the door for others that follow. She hoped that her existence in 
engineering as a Black woman would remove perceived barriers to young women behind 
her.  
That I could solve the limits that some young women are making in educational 
choices and the people in careers are faced with but, hopefully I am. ????What I 
do sets the path for many, somebody next. ????I think I've been able to hopefully 
stand up and illustrate an example for those that might come next because I think 
that's critical, Monique. I don't want anybody ever saying, "You know what? We 
tried that black female type manager thing once. It didn't work" (Mirriam). 
Mirriam believed that her success would dictate opportunities or lack of opportunities for 
those Black women engineers that followed in her footsteps. To Mirriam, this burden to 
clear the pathway for other Black women engineers was real and was impetus to strive 
for greatness. 
 Savannah also felt compelled to help those that followed her into the profession of 
engineering. She engaged with future Black engineers through recruitment and mentoring 




It was just my natural inkling to help with the recruiting and help with mentoring 
so I was getting awards for helping the small businesses and civil rights and 
being the woman of the year award or being recognized by The American Society 
of Mechanical Engineers (Savannah). 
Savannah also found solace in getting involved in mentoring efforts at her alma mater. 
Her involvement in mentoring is an accomplishment that she considers as measurements 
of success.  
???? I've been a good role model. I meet some of the students that I've mentored 
over the years at [HBCU] ???? I feel I've been successful, professionally, 
technically, and just socially, in terms of interacting with engineers outside of the 
workplace and some professional organizations (Savannah). 
???????????????????????????????????????????????????????????????????????????????????????
Her desire to influence the future of Black woman engineers prompted her to consider 
pursuing a teaching certificate in order to engage, mentor, and be a role model to young 
Black women.  
??? I am either two or five years shy of retirement and I want to get my teaching 
certification before I retire because I want to teach, maybe throughout the course 
of this interview you can give me some insight because you had mentioned. What I 
want to do is teach science or math in the secondary. I'm kind of torn between 
either middle school or high school. That's something that I'm focused on. When I 
go into meetings ... I thought after working over 30 years I'd walk into a room and 
see more people that look like me and I still don't. (Savannah) 
Patricia, despite her experiences in the workplace, also found her avenue for 
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helping other Black women through mentoring. She viewed mentoring as an opportunity 
to share the knowledge that she has acquired in the workplace with the next generation of 
Black female engineers.  
I have a couple ladies that I talk to. I met a lady two weeks ago who just started. 
She's on the [graduate program] program, and they're actually treating her 
awful. She was ready to leave the company. I told her, "No, don't do that." ???? 
I'm absolutely, right now, trying to help her get out of the situation. I told her, 
"I've been in every possible horrible situation that you could imagine, in terms of 
my career. If you leave the company, you're going to end up finding it again." I 
always feel that if you don't work through an issue, learn how to resolve an issue, 
then that issue's going to pop up again some time in your life. I've seen that 
happen so many times in my career. (Patricia) 
All of the women that participated in the study shared their pathway in and 
through engineering industry. Their recounting of their experience at times provoked 
thoughtful reflection on their place in engineering. This reflection unveiled mechanisms 
that they invoked during their career in order to remain engaged in a profession that has 
not always been welcoming. The six superordinate themes that emerged amongst the 
participants, while not comprehensive provide insight into the experiences of Black 
women in engineering industry and the implications of identity on retention in the 
workplace.  
Superordinate Themes: 
1. Forming and sustaining engineering identity during educational experiences 
 
2. Perceived engineering identity sustainment amidst boundary disruption  
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3. Leveraging work relationships for continued career and engagement  
4. Development of agency within surrounding work structure: self-awareness and 
alignment 
5. Double-consciousness: heightened racial and gender awareness  
6. Lift as you climb: felt obligated to mentor and aid those to follow 
The following section explores the six superordinate themes presented in the context of 
current literature with emphasis on how these findings support or build on current 




 This interpretative phenomenological exploration of the experiences of Black 
women in engineering industry using the theoretical frameworks of social identity theory 
and intersectionality has resulted in six shared phenomena across the participants. The 
????????????????????? and individual experiences may have varied; however, there were 
intersections of experiences. In spite of the variation in roles, industry sectors, geographic 
location, and engineering discipline that has similar experiences with engineering identity 
formation and agency; self-awareness and self-management; and social-integration in the 
engineering workplace. The following describes the constructs that emerged from the 
???????????????????????????????????????????????????????????????????????????????????????????
have on the engineering education community. 
6.1 Identity and Agency 
 Social identity theory provided an established theoretical framework that has been 
utilized effectively in science education research for understanding participation in 
science and related fields (Varelas, 2012). Borrowing the operationalization of science 
identity for research in engineering provided insight into the implications of engineering 
identity on engagement in engineering professionally while also contributing to the 
engineering education body of knowledge. Science educators measured identity in their 
participants through the ways in which they talked about science, how they 
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acted/participated in class, how they described being in the science world (classroom) 
(Brickhouse and Potter, 2001), how they described themselves (Brickhouse, Lowery, & 
Schultz, 2000), and how they related to others in the community (Brickhouse and Potter, 
2001). The same approach was utilized when talking to Black women about their 
engineering identity. The questions posed to the participants explored the way that each 
Black woman engineer described being in the engineering workplace, how they described 
themselves, and how they related to others in the community. Through qualitative 
research analysis, I explored the language used by the participants that reflected a 
resilient engineering identity. 
 The participants of this study described the complexity associated with 
engineering identity development and sustainment (superordinate themes one and two). 
Each participant began their pursuit of a career that either fulfilled a need for money, a 
passion for math and science, or a desire to solve problems. Whatever their motivation to 
begin their path towards an occupation in engineering or engineering related fields, their 
engineering identity was, at every milestone, ????????????????????????????????????????????
them, the complexity associated with race and gender or ?????????????????????????????
nebulous nature of the field of engineering.  These obstacles were largely overcome by 
the reliance on ethnic engineering communities and/or personal agency. 
 Ethnic engineering communities (EEC) were prevalent throughout the narratives 
of the participants. Some found solace in the EEC that organically formed at an 
engineering program at an HBCU. Some sought ethnic engineering communities that 




???????????????????????????????????????????????? ???through professional engineering 
organizations (e.g., National Society of Black Engineers) or through less formal 
communities such as peer groups or friends. In either case, these EECs provided them 
with a safe space in which to discuss difficult classes, concepts, professors, supervisors, 
etc. EECs also provided a community that allowed participants to embody their multitude 
of identities ? Black, woman, engineer  ?  freely. These safe spaces were places where 
they would not be judged, questioned, or challenged, but instead affirmed, supported, and 
guided. This community provided a mechanism of reminding them that they could be 
Black, a woman, and an engineer. EECs were learning communities in undergraduate 
institution in the traditional sense; however, in the industry setting the learning was 
comprised of learning company culture, professional etiquette, industry discourse, and 
tools for career success. Being surrounded by other Black engineering professionals 
affirmed and confirmed their identities as engineers. 
 Agency was critical in battling the uncertainty engendered by the boundary 
crossing work that many of these women had to undertake. Each woman believed that 
they were engineers entering industry but this was disrupted overtime by the ill-defined 
nature of engineering in the context of industry. Titles, roles, and responsibilities were 
???????????????????????????????????????????????????????????????????????????????????????, 
some of the participants either rejected their engineering identity or they exercised 
agency in order to craft a definition of engineering that included their current roles or 
responsibilities or attributes they recognized as being a part of them. If, for instance, they 
were no longer recognized as an engineer by the abse??????????????????????????????their 
title, they explored methods of tying their responsibilities to those of an engineer. They 
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often demonstrated this in the manner in which they defined engineering or an engineer. 
When asked what being an engineer meant to them, they constructed a definition that 
included personal traits. This re-authoring of engineering or engineer allowed them to 
continue to claim an engineering identity despite the absence of a title or professional 
license. It also freed them from the fluid nature of the boundaries around engineering.  
 Even though identity has been explored in science and engineering education, this 
study contributes a perspective not yet explored, the experiences of Black women in 
engineering industry. The findings of this study demonstrate that for these participants 
their identity was challenged time and time again through discouragement, lack of 
opportunity, racial and gender bias, and boundary work, and yet they were retained in the 
engineering workplace, in large part due to support of EECs and the power of personal 
agency. These findings are a powerful reminder of the importance of EECs at both the 
university and professional level. It also is a compelling testament to the strength of 
agency exercised by the participants of this study. 
6.2 Self-Awareness and Self-Management 
 Self-awareness is another aspect that was prevalent in the study. Self-awareness is 
??????????????????????????????????????????????????????????????????????????????????
??????????????????????????????? ??????????????????????????as cited by Glaveski, 2016). 
Self-awareness, while not often explored in engineering education research, is often 
explored in the domain of leadership in order to better understand effective leaders. Self-
awareness has been identified as the attribute most prevalent in transformational leaders 
(Hall, 2004). This construct is described as ?????????????????????????????????????????????
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your moods, emotions, and drives, as well as their effect on others ?????????? ??????
(Hall, 2004, p. 154). Superordinate theme four demonstrated that the participants of the 
study were self-aware of their priorities, their needs, their strengths, and their 
weaknesses. In most cases, this resulted in some form of self-management or 
adaptability.  If they were dissatisfied with a job, they sought a new one. If they were 
dissatisfied with a role, they sought a different one. If they knew that their priority was 
their budding family, they sought opportunities that permitted flexibility so that they 
could attend to their families. If they knew that they were not fulfilled by their career 
alone, they sought opportunities to feed the part of them that needed nourishment. The 
majority of the women of the study possessed an incredible understanding of self that 
provided a guiding post for careers. This enabled them to seek opportunities that aligned 
with who they were and what they needed. If they had lacked this honest reflection they 
may have found their careers misaligned from their personal needs. This incongruence 
could lead to disengagement. This is consistent with findings presented by Ayre and 
colleagues (2013), that women found it necessary to be deliberate in their occupational 
pursuits in order to remain engaged. The participants of my study were self-aware of 
what ??????????????????????????????????????????????????????????????????????????????????
do so.  
 Scholars often link self-awareness to identity (Arminio, Torres, & Pope, 
Raechele, 2012; Hall, 2004). Identity can be described as the ways that a person sees self; 
meanwhile self-awareness requires reflection on that identity in relation to others. This 
act of reflection can then lead to shifts in identity, or what was prevalent in this study, a 
re-authoring of the identity. The women in this study either participated in self-
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management or adaptability or they exercised agency to re-author an engineering identity 
that was inclusive of self; while self-awareness and self-management were key constructs 
that emerged they can be linked back to identity and agency.  
6.3 Social-Integration 
 Self-awareness and self-management were almost always accompanied by social-
integration (superordinate theme three)????????????????????????????????????????????????
involvement within an organization or connectedness to the organization or peers 
(McCloskey, 1990). McCloskey found in her study of nurses that autonomy and social-
integration dictated work motivation and commitment to an organization. These findings 
are consistent with the patterns observed in my study. From the beginning of their 
occupational journey all of the women pursued some form of social integration. Some 
found social integration through their minority engineering programs, ethnic professional 
organizations, employee resources groups, etc. Some even became heavily involved in 
recruitment, mentoring, and role-model efforts in order to foster, facilitate, and grow 
networks for integration. Most of the women in this study longed to change engineering 
to include more people that looked like them. Even times when they were clearly 
disenchanted by their company they actively recruited and mentored other Black women 
engineers so that they were no longer alone. Social integration was so incredibly 
important to career that they volunteered for efforts that provided them with opportunities 
to change the demographics at their company. Those participants that resisted social-
integration (due to a reclusive personality) knew the value in social-integration but could 




 All of the participants in the study regardless of their stance on race and gender 
(superordinate theme five) acknowledged race and gender during the interview. Even 
though some participants began their interview by rejecting any influence of race and 
gender on their experiences, they all mentioned race and gender. Sometimes it was used 
as a descriptor of others ? mentors, supervisors, professors, or peers. Sometimes it was 
used to describe bias and discrimination. In either case, race and gender was always 
mentioned. The participants, regardless of their stance, were aware that they were an 
anomaly in the engineering workplace. Some identified activism (superordinate theme 
six) as an opportunity to teach others, or in ????????? ?????????????????????????????????
about Black women engineers. Other participants saw activism as an opportunity to 
change the landscape. This is consistent with the findings by other researchers that found 
??????????????????????????????????????????????????????????????? ?????ty STEM 
undergraduates (Ceglie, 2011), faculty of color (Baez, 2000), and women of color 
scientists (Ko et al., 2014). Activism was described as any effort to help others pursue 
their careers in a STEM field. Activism was seen as motivation, reward, and a 
mechanism against self-doubt. Activism for my participants included recruiting, 
mentoring, and role-modeling. In some instances, it was more covert ? instead of actively 
pursuing visible opportunities to change the engineering landscape, they simply rejected 
the myth that they did not belong and instead worked tirelessly to prove that they in fact 
belonged and so did all of the Black women engineers that followed.  
 The women in this study fought for themselves and those that were entering the 
field of engineering. They had acquired a position within a company, achieved a place in 
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the hierarchy, and they were ?lifting as they climbed;? they were determined to bring 
other Black women engineers along with them. This commitment to changing the 
engineering workplace pushed these women to continue to remain engaged themselves. 
They were passionate about influencing culture, climate, and the workplace.  
 Identity development and sustenance ???????????????????????????????????????????
retention in the engineering workplace; however, they did not exist in isolation. 
Engineering identity sustenance was made possible through self-awareness (of their 
engineering identity), self-management (to pursue alignment of engineering and self), and 
community (social integration and activism). These findings are consistent with current 
literature that suggests identity is linked to engagement in STEM fields (Hughes, 2015), 
self-awareness and self-management are critical to success (Lipman, 2013), and social-
integration is necessary for career satisfaction (Hrabowski & Maton, 1995; McCloskey, 
1990). These findings are a major contribution to the engineering community, as these 
constructs have not been explored in conjunction before. All of the participants self-
identified as engineers, proving the existence of an engineering identity, but it was not the 
most influential factor that contributed to their retention. It was instead the culmination 
of:  
? knowing who they were,  
? remaining true to that self through agency 
? surrounding themselves with affirming relationships, 
? and lifting others along the way. 
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7. CONCLUSION AND DISCUSSION 
7.1 Summary of Study 
This research study was designed to examine the experiences of nine Black women in 
engineering industry with particular attention to retention. This research was guided by 
four research questions and was fashioned to better understand the implications of 
identity on continued engagement in the engineering workplace.  
Research Questions: 
1. How do Black women negotiate and make meaning of their engineering 
experiences?  
2. How do Black women develop and sustain their engineering identity throughout 
their engineering careers?  
3. ????????????????????????????????????????????????????????????????????????????????
ethnic, and gender identities? 
4. What effect do (these potentially) competing iden?????????????????????????????
retention in the engineering workplace? 
 
This study was established and executed as an interpretative phenomenology analysis 
(IPA) inquiry that was guided by the frameworks of social identity theory and 
intersectionality. This ????????????????? ????????????????????????????????????????????
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stories as unique and rich accounts while also uncovering common themes of Black 
women  in engineering industry who persist beyond ten years. The study was crafted 
with clear research questions and with a strong theoretical foundation. The strength is 
evident in the ability to link the themes that emerged from the interviews to the research 
questions upon conclusion of the study. The results of this study exceeded my 
expectations with regards to unveiling constructs never considered during the 
development of the study. 
7.2 Results and Answers  
 The results of the study were reduced to six superordinate themes that can be 
linked back to the four guiding research questions. As shown below, research questions 
one and three are clear with regards to their link to a superordinate theme. This cannot, 
however, be said about research questions two and four. Superordinate themes two 
through four were so entangled that it was virtually impossible to isolate them to one 
question; as such research questions two and four will be answered together.  
The execution of this study yielded six superordinate themes: 
Superordinate Themes: 
1. Forming and sustaining engineering identity during educational experiences 
(RQ2) 
 
2. Perceived engineering identity sustainment amidst boundary disruption (RQ2/4) 
3. Leveraging work relationships for continued career and engagement (RQ2/4) 
4. Development of agency within surrounding work structure: self-awareness and 
alignment (RQ2/4) 
5. Double-consciousness: heightened racial and gender awareness (RQ1) 
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6. Lift as you climb: felt obligated to mentor and aid those to follow (RQ3) 
Research Question One: How do Black women negotiate and make meaning of their 
engineering experiences? 
 
 Black women made meaning and negotiated their experiences in many different 
ways. Almost every participant viewed her existence in engineering in relations to 
different contexts. Some participants viewed themselves as Black women engineers, 
others as women engineers, others as simply engineers. Some explicitly named or 
identified the bias/discrimination to which they were subject. Other participants rejected 
that idea that they had experienced any discrimination, however, despite their willingness 
to name their oppression they all self-identified for the study as Black women in 
engineering. They volunteered to participate under these guidelines and while they may 
not have spoken of being mistreated as a woman or overlooked as a Black person or 
rejected as a Black woman, they did identify their managers as White or male, or spoke 
???????????????????????????????????????????????????????????????????????????????????????????
their experience, they possessed a heightened racial and gender awareness, and some 
participants viewed this awareness as a gift ? double consciousness. This double 
consciousness gave them insight into the White male world as well as their own Black 
woman world. They knew how White males viewed them and could anticipate and 
conform to norms demonstrated with in the workplace (e.g., attire, participation in extra-
curricular activities). This knowledge made them better than the White males. They 
possessed an armor that had been established over time that made them confident in 




stressful and oppressive, as they always had to conform to norms established by the 
White male-dominated engineering workplace.  
 There were norms within the context of the workplace that were racialized and 
gendered that initially kept these women on periphery of legitimate participation. 
Whether they acknowledged these circumstances in their accounts, they told tales of 
instances where they unwittingly complied to norms set forth by the majority in order to 
gain access to information and opportunity. From the stories of changing ????????????????
running marathons in order to form inauthentic relationships in order to gain access to 
information that could contribute to or detract from their career advancement. The 
women in this study interpreted their work experiences differently. Their experiences 
were often colored by their undergraduate experience and often by the experiences of 
others around them ?  their White counterparts or other Black engineers. Despite their 
stance on race they often discussed their position in relation those around them, namely 
White males.  
Research Question Two: How do Black women develop and sustain their 
engineering identity throughout their engineering careers? 
 
 Developing an ????????????????????????????????????????????????????????????????????
of engineering career exploration ranged from grade school to undergraduate school, in 
line with current literature (Capobianco, French, & Diefes-Dux, 2012; Eliot & Turns, 
2011). More fascinatingly, and the focus of this study, were the mechanisms they used to 
sustain that engineering identity and subsequently remain engaged in engineering. Each 
participant told their story in a very reflective manner that integrated anecdotes and 
thoughtful contemplation with regards to their experiences. They contended with 
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incongruence and dissonance and shared that during their interview. Their recounting of 
their own stories provided the women an opportunity to deliberately consider their 
experiences and situate themselves in engineering. This was at times exceptionally 
challenging for the participants? as there was often discontinuity between the traditional 
definition of an engineer and their role in engineering. In some cases, if a part????????? 
role or title no longer recognized them as engineers, they exercised agency to self-author 
a definition of engineering that was inclusive of them and their role identities. This 
agency often extended beyond redefining engineering to redefining their pathway through 
engineering or career trajectory. The career trajectory was guided by their self-awareness 
of what drove them personally. If they were dissatisfied with a role or responsibility, they 
actively sought out other opportunities that were more in line with their priorities in life 
and pursued those opportunities. Alignment between personal priorities and career 
aspirations proved to be invaluable to their continued engagement in engineering. These 
mechanisms of agency and self-authorship helped some of the participants sustain and, in 
some cases, reclaim their engineering identity.  
Research Question T?????? ????????????????????????????????????????????
engineering identities and racial, ethnic, and gender identities? 
 
 The most prevalent relationship between the Black woman engineers racial, 
ethnic, and gender identities was their need and desire to help the Black women engineers 
that followed them. This took the form of volunteerism at their alma mater, participation 
in ethnic professional organizations, recruitment, and mentorship. Despite the stance of 
the women on race and gender?? influence on their career, they all felt as if the 
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engineering community could use more Black women engineers and they were 
personally holding themselves accountable for effecting change in that arena. 
 Another relationship between racial, ethnic, and gender identities was the 
importance of work relationships on career engagement. All of the participants spoke 
about the importance of work relationships to career advancement, satisfaction, and 
engagement. Work relationships were identified as conduits for information and 
opportunities, leveraged to establish mentors and champions, and mechanisms for making 
work and the environment more welcoming and inclusive. Where race, ethnicity, and 
gender played a role was in the establishment of work relationships. In most cases, 
establishing authentic work relationships was challenged by race and gender. This was 
overcome namely through leveraging minority engineering programs, employee resource 
groups, and ethnic professional organizations (e.g., NSBE). In instances where their race, 
ethnicity, or gender could have been a hindrance to their ability to establish relationships, 
they used EECs to circumvent this barrier. The EEC was not only leveraged to create 
????????????????????????????????????????????????????????????????????????????????????????????
identified as advocates and champions of Black engineers.  
Research Question Four: What effect do these (potentially) competing identities 
????????????????????????????????????????????????????????????? 
 
 For the participants in this study, there were generally three different means of 
social identification with regards to intersection. There were participants that never 
consciously considered race and gender, the participants that only recognized gender, and 
the participants that always considered race and gender. Dependent on the participant, 
race and gender sometimes competed in the identity hierarchy in the ways that they 
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described their experiences, but in other cases they were not acknowledged as being 
factors. In either case the participants in this study possessed a commitment to 
transformation of the engineering workplace that transcended any potential competition 
between their racial, ethnic, or gender identities. Whether they claimed their race or 
gender or both, they knew that the engineering environment, demographics, and climate 
must change, and therefore they were committed as Black women engineers to influence 
and advocate on the behalf of other minority engineers. They often spoke of advocating 
?????????????????????????? ????I would argue that their responsibility to other Black 
women engineers was powered by the intersection of their race, gender, and role 
identities.  This undertaking to change the demographics at their company superseded 
their verbal acknowledgement or rejection of racial and gender influence. As such, I 
conclude that based on the participants in this study, the multiple-identities converged 
and fueled a desire to participate in activism that they believed could instigate change in 
the engineering workplace.  
 The Black women that participated in this study provided insight into their ability 
to remain engaged in a discipline that, despite continued efforts to be more inclusive, is 
still very exclusive when it comes to Black women in engineering. Discussions with these 
Black women unveiled mechanisms worthy of sharing with the broader engineering 
community, as their insights could impact future generations of Black women engineers.  
These mechanisms include: 
1. knowing who they were,  
2. remaining true to that self through agency 
3. surrounding themselves with affirming relationships, 
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4. and lifting others along the way.  
7.3 Limitations of the Study 
 While my research addresses an evident gap in literature on Black women in 
engineering industry, there are limitations to the study. These limitations include the 
????????????????????????????????????????????????????????????????????????????????
workplace, identity. Experiences are multi-faceted and multi-dimensional, and as such, 
this study is bound by the construct of identity and the way I framed this study. Another 
clear limitation is a matter of generalizability. When designing this study, I had concerns 
about being representative of the many experiences of Black women including different 
industry sectors (e.g., government, commercial, non-profit, etc.), different geographic 
locations (e.g., Midwest, East coast, West Coast, South, etc.), size of the organization 
(e.g., small startup, large-scale fortune 500), and years of service; however, the size of the 
study (nine participants) did not allow for such expansion, nor does the methodology 
require it. IPA is idiographic in nature and therefore is fashioned to give attention to each 
individual participant. Even though a selection sample of nine participants was not 
expansive nor representative of the population, keeping sampling small allowed for the 
collection of data that was rich and detailed.  The themes that emerged from this study 
were not exhaustive or universal; they are, however, a glimpse into the experience of 
Black women in engineering. This study was designed to open the discussion about a 
sub-population in engineering that is historically omitted from literature because of their 




 A limitation of the method was the interviews were confined to one 90-minute 
session. In instances where the participant was grappling with either the role of race and 
gender (or both) on their experiences or their place in engineering, it may have been 
beneficial to have introduced a reflective journal entry or follow-up email after they had 
time to reflect on the question that caused the greatest amount of angst. To some degree, 
they were put on the spot being asked to answer questions they had not ever considered 
before. I believe that their answers were authentic; however, a period of reflection may 
have yielded a richer response. Unfortunately, the nature of the demands on these 
???????????????????????????????????????? ?????????????????????????????????????????????
The fact that the interviews were conducted over the phone was also a limitation of the 
study. Even though the participants did not voice any objections to being interviewed 
over the phone, some were less than forthcoming at the beginning of the interview. In-
person interviews may have accelerated the rate at which they became comfortable and 
more forthcoming. The period of establishing rapport at times seemed lengthy. I suspect 
that the period of time necessary to get acclimated to me and the interview questions 
would have been shorter had the interview been conducted in person. There was no 
formal introduction or face to the name, we were almost speaking to each other blindly. 
This made the beginning of every interview slightly awkward and may have hindered the 
openness during the first few questions of the interview. Finally, not conducting 
interview in-person prohibited me from capturing facial expressions and other non-verbal 
cues from the participants. The limitations of the study however, did not impact the 




attention to ensure strong and detailed analysis in conformance with the guiding research 
questions, frameworks, and methodology.  
7.4 Implications and Transferability 
Despite the paucity of Black women in engineering they are not unicorns. Black 
women may exist in small numbers in engineering industr????????????????????????????????
important to the success of engineering.  This research study was designed to give Black 
?????????????????experiences the respect and attention they deserve as legitimate 
participants and contributing members of the engineering community. The findings of 
this study have implications for engineering industry. I will describe specific 
recommendation to inform engineering industry practices for retaining talented Black 
women in the engineering workplace. The literature demonstrates that significant and 
positive efforts are in place to attract Black girls to STEM fields, attract Black women to 
STEM undergraduate programs, and attract Black women to STEM careers (Leslie, 
McClure, & Oaxaca, 1998; Tiku, 2014). However, few studies focus on the retention of 
Black women in engineering industry. This study provides a perspective of the 
engineering workplace experience that has not yet been explored or reported. These 
findings inform diversity and inclusion efforts, as well as day-to-day microstructures that 
either reinforce engagement in the profession, or push these engineers out. The findings 
from this study can be transferrable to other similar cases to improve the workplace 
environment for other Black women in engineering industry. The results this study are 
relevant to a number of audiences, three, in particular are explored below.  
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7.4.1 New Black women to engineering industry 
 The women in this study learned a great deal in their ten years of experience that 
could be relevant to new hires in engineering industry. Some examples include 
participating in a rotation program, seeking involvement in employee resource groups, 
and expanding work relationships.  
 Rotation programs (if the option exists) can aid a new hire in identifying areas of 
interest and areas of disinterest. This connects back to self-awareness. New hires may not 
be aware of their career trajectory options. Allowing new hires to explore these options in 
a safe space could aid them in identifying the career path that best aligns with their 
current personal priorities. Another mechanism includes seeking out mentors in the 
department and other departments. Mentors also aid in establishing a plan for career 
trajectory. Once a career trajectory plan has been established, champions may be 
necessary in reaching career goals. Mentors serve as excellent candidates for champions. 
A mentor has a unique opportunity to get to know a new hire ? their strengths and 
weaknesses and can advocate on their behalf. Mentors can also help a new hire gain 
access to information and opportunities. There are unfortunate instances when a 
mentor/mentee relationship is incompatible. When this mismatch occurs it can be 
negative implications on engineering identity development, engagement, and career 
trajectory of the mentee.  This is where the notion of developing multiple mentoring 
relationships becomes important to a new hire. Even though the new hire may or may not 
have a less than ideal relationship with one mentor they can rely more heavily on the 




New hires should actively seek involvement in employee resource group (if the 
option exists). Employee resource groups (ERGs) help new hires gain social integration. 
ERGs are typically fashioned around ethnic or gender identities. As such they provide a 
safe space for establishing work relationships with peers, supervisors, and other 
leadership. These work relationships can be leveraged to establish mentoring 
relationships as well as personal relationships. These relationships can likewise be used 
???????????????????????unwritten rules of the environment?????????????????????????????
their peers? career advice, professional etiquette, and company culture. ERGs also 
provide opportunities for service. Many ERGs volunteer on-site, in the community, and 
at national conventions/conference. If a new hire has a desire to get involved in activism 
(as seen as a prominent theme), ERGs could be the conduit for engaging within the 
company.  
 Despite the advice to seek out ERGs for establishing relationships with people of 
ethnic or gender likeness it is important to expand personal work relationships to 
???????????????????????????????? ???, but it is a necessity. Establishing authentic 
relationships with a diverse population of peers can expand the number of opportunities, 
champions, and career attainment. 
7.4.2 University diversity engineering initiatives 
 For university diversity engineering initiatives, this study supports the existence 
of such efforts. These initiatives provided participants access to mentors, resources, and a 
safe space free of judgment. There was a space for them to foster relationships with 




beyond. The participants that engaged in collegiate diversity initiatives (e.g., minority 
engineering programs) were more likely to give back to their university in time, talent, 
and treasure. When alumni give back to their university, this presents a unique 
opportunity to broadcast this alumni commitment to other alumni and future students. 
Advertising to prospective students (and their parents) the commitment alumni have to 
the university post-graduation could be viewed as positive with regards to university 
support of their (underrepresented minority) students.  
7.4.3 Industry diversity initiatives 
 Many companies have invested a great deal of capital and resources in attracting 
and retaining women and people of color. These initiatives include, but are not limited to, 
mentoring programs and employee resources groups. For engineering industry, while 
mentoring programs that assign mentors and mentees are a good start, they are not the 
most effective means of establishing authentic mentoring relationships. Even though 
assigned mentors establish a link between new hire and senior engineer, they are often 
??????????????????????????????????????????????????There is also the unfortunate instance of 
being partnered with a mentor that is not engaged, leaving the mentee feeling helpless. 
On the other hand, the presence of employee resource groups can facilitate a more 
organic means of establishing mentoring relationships. However, these are often limited 
to mentors of same gender or same ethnicity. Fostering relationships with persons of 
other races and genders, although more challenging, is possible. Determining the 
mechanism most appropriate for fostering relationships that are more integrated is the 
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real hurdle. The participants of this study that managed to cultivate 
relationships/mentorships with White males but did so with caution. It typically began 
if/when the White male had demonstrated some empathy or concern for the experiences 
of their Black female counterpart. Or in the instance where the White male was so 
impressed by the performance of the Black female that he initiated the relationship. 
Industry might instead consider deferring the mandatory mentoring partnership until after 
the first year of employment. This would allow a new hire to learn more about the 
organization and the people through the ERGs first and then make an informed decision 
when it comes to mentor selection.   
 Black women engineers, universities, and industry could all benefit from the 
findings of this study with regards to influencing the current engineering workplace. 
Awareness, preparation, and resources are the factors identified as most important to 
retention in the engineering workplace by the participants of this study.  
 Black women engineers battle the stereotypes of being a woman, being Black, and 
being an engineer. The formation of a resilient engineering identity in engineering 
undergraduate in conjunction with their Black woman identity was critical to prolonged 
engagement. The participants in this study were fortunate enough to see and participate in 
spaces that confirmed that their multiple identities could exist simultaneously, rather than 
in conflict. This formed the basis for their resilient engineering identity. This resilient 
engineering identity coupled with self-awareness, authentic work relationships, and 
activism yielded a long, successful, and fulfilling careers in a climate and culture that has 
??????? ??????????????????????????????????????????????????????????????????????????????
provided insight into interventions to aid in retaining more Black women in engineering.  
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7.5 Future Work 
 Even though this research does contribute to the body of knowledge as it pertains 
to the experiences of engineers, Black women engineers, identity (the components of 
self-identity, recognition, and relationships), and retention, there is much left to be 
explored. For future work, I would like to see research that explored four areas of 
particular interest: self-awareness, mentoring evolution, HBCU engineering identity 
development, and ethnic professional organization implication on engineering identity.   
 One research study could explore longitudinally the early careers of Black women 
to better understand self-awareness. In speaking with the participants I wondered if they 
were always self-aware or if this was a mechanism developed throughout their career. 
Understanding the ways in which women developed their self-awareness could provide 
additional insight into practical strategies to support retention of Black women in 
engineering industry. 
 Another point of interested was how some women broke through the racial and 
gender barrier of mentoring. In some of the discussions with the women, they mentioned 
a mentoring progression that began with other Black women, expanded to Black men, 
and then to White women, with White men being last. If they were limited to only White 
mentors, they gravitated towards White women over White men. I would like to explore 
the existence of a mentoring framework that could better explain this phenomenon.  
 Finally, I would be interested in crafting two studies that explore engineering 
identity of Black students in the context of an HBCU or an ethnic professional 
organization. An exploration of the implication of having attended an HBCU versus a 
PWI for undergraduate on engineering identity development would be beneficial. My 
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study included three women that attended HBCUs and they spoke to great lengths about 
?????????????????????????????????????????????????????????????????????????????????????????
???????????Likewise, explore the implications of participation in ethnic or gender 
professional organizations in undergraduate school on engineering identity development. 
???????????????????????????????????????????????????????????????????????????????????????
that instead took advantage of the minority engineering programs at their university. 
What are the impacts of these resources (i.e., NSBE, SWE, MEP) to engineering identity 
development?  
  There are numerous questions that piqued my interest at the conclusion of this 
study. Nonetheless, they did not detract from the results of this inquiry. Black women 
engineers are not unicorns; they are real, smart, tough, funny, and enduring. The women 
that have remained engaged in an environment often described as less than inclusive and 
challenging hold a secret to continued engagement in engineering. They have acquired 
mechanisms and tools over time that can be leveraged to the engineering education 
??????????? benefit. This study was crafted to unearth their stories to share with the next 
generation of Black women engineers in order to fashion an engineering community that 
is reflective of the population they serve. This work is a step forward in meeting the 
?????????????????????????????????????????????????????????????????????????????
profession that will effectively recruit, nurture, and welcome underrepresented groups to 
???????????(NAE & Committee on the Engineer of 2020 Phase I, 2004) and provides a 
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Appendix A: Informed Consent Form 
RESEARCH PARTICIPANT CONSENT FORM 
Investigation of Black women in engineering industry retention 
Monique Ross 
School of Engineering Education 
Purdue University 
 
What is the purpose of this study?  
The purpose of this study is to understand the experiences and identities of Black women 
in industry in order to better inform retention initiatives.  We are seeking to improve the 
culture of engineering to make it more attractive to women of color and to help these 
women feel that they belong in engineering.   
 
What will I do if I choose to be in this study?  
If you choose to be a part of this study, we will ask to interview you 2 times over the next 
year for 45 minutes. We will audio-record your responses to ensure that we capture what 
you say verbatim. We will be asking you questions about your personal beliefs and 
experiences in your engineering career. 
 
How long will I be in the study?  
We would like to understand your experiences in engineering.  This interview process 
will involve 2 interviews in the course of this study over the next year.   
 
What are the possible risks or discomforts? 
The risks of this study are minimal and no greater than any risks you would encounter in 
daily life.  Breach of confidentiality is a risk associated in participating in this study.  
Safeguards are in place to protect your information.  
 
Are there any potential benefits?     
We believe that reflection on your own beliefs about engineering and your engineering 
experiences may increase your desire to stay in engineering.  We also think that you may 
enjoy being interviewed and sharing your personal story. 
 
What alternatives are available? 
You may choose not to participate in this study.  Choosing not to participate will not affect 
your standing. 
 
Will I receive payment or other incentive?  
No incentive is provided for your participation. 
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Will information about my participation and me be kept confidential?   
The project's research records may be reviewed by investigators and key personnel at 
????????????????????????????????????????????????????????????? ??????? ?????????????
confidentiality by encrypting all files with your personal email and information.  A key 
code will be made to link your interview responses over time, this code will be stored in 
encrypted files.  Only the local investigators will have access to this file.  All published 
?????????????????????????????????????????????????????????????????????????????????????
your responses.  Data from this study may be published in journal articles, conference 
proceedings, and magazine articles.  These data will be stored for three years after the 
completion of this research funding.  After this time, all identifiable information from 
interviews will be destroyed.  Only investigators and key personnel associated with this 
project and with Institutional Review Board approval will be allowed to view identifiable 
records. 
 
What are my rights if I take part in this study? 
Your participation in this study is voluntary.  You may choose not to participate or, if you 
agree to participate, you can withdraw your participation at any time without penalty or 
loss of benefits to which you are otherwise entitled.  If you chose to withdraw before data 
are deidentified, your survey response, interview responses, audio recordings, and 
transcripts will be destroyed.  
 
Who can I contact if I have questions about the study? 
If you have questions, comments or concerns about this research project, you can talk to 
one of the researchers.  Please contact Monique Ross at 260-441-6137 or 
ross118@purdue.edu.  
 
If you have questions about your rights while taking part in the study or have concerns 
about the treatment of research participants, please call the Human Research Protection 
Program at (765) 494-5942, email (irb@purdue.edu) or write to:  
Human Research Protection Program - Purdue University  
Ernest C. Young Hall, Room 1032  
155 S. Grant St.,  
West Lafayette, IN 47907-2114  
Documentation of Informed Consent 
I have had the opportunity to read this consent form and have the research study explained.  I 
have had the opportunity to ask questions about the research study, and my questions have 
been answered.  I am prepared to participate in the research study described above.  I will be 
offered a copy of this consent form after I sign it.   
_______________________________                              _________________________ 
              ??????????????????????????????????????????????????????????????????????????????????????                   Date 
  
_______________________________        
              ?????????????????? 
 
_______________________________                          ___________________________ 
              ??????????????????????????????????????????????????????????                                              Date 
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Appendix B: Interview Schedule 
Interview Schedule  
Examining the experiences of Black women in engineering industry 
 
Purpose: To examine the experiences of Black women in engineering industry.  
This interview will take approximately 90 minutes. All your responses to my questions 
will be recorded and later transcribed. At no time will I identify your actual name or 
employer, in the reporting of your responses during this and any other interviews. I will 
ask you to provide a pseudonym and I will store and label all audio with your 
pseudonym. Please be aware that you are welcome to opt out of the interview at any time 
without penalty. This is a voluntary effort and for that I am greatly respectful and 
appreciative of your time.  
 
Section I: Background  
1. ????????????????????????????????????????????????????????????????? ??????????????????
where are you from? 
a. [PROBE]: What types of things are important to you? 
b. [PROBE]: What is important to being [insert name here]? 
2. Can you walk me through how you decided to go into engineering? 
a. [PROBE]: Can you tell me more about when you were [insert undergraduate 
institution here]? 
3. Tell me about your career in engineering leading up to the present. 
4. What does it mean to be an engineer for you? 
a. [PROBE]: Can you walk me through an example of a time when you 
experienced [insert vague thing that was mentioned here]? 
b. [PROBE]: Interesting. I think I understand what you mean. Can you elaborate 
on what you mean by that? 
c. [PROBE]: This may sound like a silly question, but can you tell me more 
about what you meant by [insert succinct term that is interesting here]?
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Section II: Work Experience 
 
5. Can you walk me through a typical day at work? 
a. [PROBE]: What kinds of things are you doing? Does it change from day-to-
day? 
b. [PROBE]:  Describe your work relationships. 
6. ?????????????????????????????????????????????????????????  
a. ????????? ???????? 
b. ????????? ???????????????? 
Section III: Meaning Making 
 
7. Do you feel like you have been successful as an engineer?  
 
8. Now that you have talked about how you came to your career, and what it is like to be 
an engineer, what does being an engineer mean to you?  
 
 
9. How do you feel your identity as a Black woman has shaped your experience?  How 
??????????? ???????????????????es have surfaced in the interview]?  How did you 
come to this understanding?  
 
10. Do you want to continue in engineering?  Why or why not? Have there been parts of 
??????????????????????????????????????? ????????????????????????? 
 




12. Is there anything you would like to add? 
 
13. Do you have any questions for me? 
 




   
Appendix D: Example Participant File 
CONTACT SUMMARY FORM 
BLACK WOMEN IN ENGINEERING INDUSTRY 




In Person  ? 
Phone  ? 
 
CONTACT DATE: 11/11/2015 
??????????????11/12/2015 
 




BUSINESS SECTOR: GOVERNMENT 
TITLE: SR EXECUTIVE 
GEOGRAPHIC LOCATION: DC 
YEARS OF EXPERIENCE: 30+ 
CONSENT FORM: NO 
 
FIELDNOTES: 
What an amazing woman and engineer! She certainly has had her share of experiences as a Black 
woman and as a Black woman engineer. She is passionate about being an engineer and pulling 
others along with her. She is strong in her Blackness, in her womanhood and in her engineering 
identity. She definitely feels like being an engineer is part of who she is. There is definitely an 
association of pride for her with engineering. It has been hard, it has been tough, there has been 
???????????????????????????????????????????????????????????????????????????????????????????????
folks that can aid in helping her to accomplish her career goals.  She has learned how to stand up 
for herself, pursue opportunities and build relationships. I think I could talk to her for at least 












   
 









































Theme (3-4) Identity formation and sustainment  
Savannah possessed very salient identities as a Black person, a woman, and an engineer. 
She spoke of them interchangeable, as you would expect someone at the intersection of 
these social and role identities, they were seldom spoken about in isolation. She was 
either a Black engineer, a Black woman engineer, a woman engineer. Some elements that 
she perceived attributed to such a strong, grounded identity formation was her attendance 
at a Historically Black University and the support, relationships, and opportunities she 
was exposed to in that environment. She has certainly experienced barriers, obstacles, 
and blatant discrimination and oppression throughout her career but credits the 
foundation developed at the HBCU and the relationships fostered there for helping her 
remain in engaged for thirty plus years in engineering. She is proud of who she is ? a 
Black woman engineer from a HBCU. 
 
Sub-themes (2-5) Quote 
? Explored black woman engineering 
identity through environment 
When I got to [HBCU] it was just a totally 
different experience because being exposed to 
people who ... A couple of the professors had 
went to MIT when they were in their 20s and to 
college when they were 15 and 16. You get to 
see a lot of role models, very strong role 
models. That was the first time I really had 
interactions with African American female 
engineer. I had seen ... knew they were existing 
but there was just so few. There were actual 
female instructors there. (166-179) 
It's someone who's helping to solve some of the 
problems in the world. Helping solve some of 
the issues. I know what I'm doing now, 
working with advanced design advanced 
reactors, dealing with some of the problems 
associated with energy conservation, providing 
energy to different areas of the world, because 
the advanced reactor's the smallest. They can 
be placed in areas where there's currently not 
sufficient power but it doesn't take a large 
footprint of land.  
Helping the world become a better place. 
Taking some of the principles of science and 
designing machines and systems that can help 
improve life. (625-643) 
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At [HBCU] we had to take this class, Intro to 
Engineering. We actually had a book and they 
used to talk about what the different types of 
engineers do. I just always remember that. It's 
where you take science and make the world a 
better place. (651-657) 
At work, I guess the first week I was at the 
[government agency] and everyone said, "Oh, 
we have an African American female 
engineer," people would stick their head in my 
office, just look at me and walk away. Like 
some kind of zoo animal. I told the secretary, I 
said, "Put a box out there that says she likes 
chocolate." I didn't have a name. It was, 
"That's her. There she is." It was such, I 
guess, a phenomenon. They'd never seen an 
African American female. (1301-1313) 
We would brief the commission who are the 
presidential appointees to the agency. I was 
always, "There she is. That's her," so I said, "I 
have to get some more people in because I 
can't keep being the only one." (1333-1339) 
That's always amazed me. I've never felt the 
need to deny that I'm an African American. I 
did go to a historical black college and I can 
figure out engineering. (1509-1513) 
? Explored black woman engineering 
identity through relationships 
I can say now that I developed lifelong 
relationships. I think that was important for 
me, and it still is. Being able to develop those 
strong relationships in undergrad, and even 
with my professors and my fellow classmates. 
[17:22] I think that's one thing that's helped 
me navigate and be able to stay in the field for 
so long. I can go back and talk to them. I work 
with [HBCU]'s Society of Women Engineers 
chapter and ASME, and other organizations 
over the years. I would help with interview 
workshop stuff. I think that helped me because 
you can go back when you're hearing these 
ignorant statements and stuff about blacks and 
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engineering and their ability I could go back to 
[HBCU], to my roots, and see that that's a 
farce and they just don't know. (179-200) 
I found it challenging at times because some of 
the instructors who ... the majority of them had 
their PhDs from majority institutions. A number 
of them got their undergrad from Tuskegee, 
Tennessee State and an HBCU but they did go 
on to get their master's and PhDs at other 
schools. I found it interesting but also you have 
a network of people who are willing to help. 
(214-223) 
 
? Perceives herself as an engineer "This is interesting because your natural 
makeup pretty much matches what you do as 
an engineer. I just don't understand why you're 
also high in the bus driver category. You're 
gregarious, outgoing." (1427-1432) 
I like solving problems, I like figuring things 
out. When we were little my parents were like, 
"Don't touch anything else, don't take 
anything else apart, leave that stuff alone." I 
enjoy it. This might be kind of selfish but it's 
just funny, when I meet people I tell them what 
I do and you still get that, "You're a what?" 
(1438-1447) 
It's my natural makeup, I think. I like what I 
do. (1453-1454) 
 
? Black woman identity I think it's ended a lot of stereotypes for certain 
people. I know that you read some of these 
articles, I remember that Time magazine from 
some years ago about a man's brain versus a 
woman's brain. I think, as a black woman, I 
just shattered a lot of stereotypes that people 
have (1457-1464) 
Then I ended up working where I am now, with 
the [government agency]. I started out as a 
project engineer. I was supposedly the first 
African American female in the entire agency 
in 1987. I was told that a manager wanted to 
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find African American females so he called the 
Office of Personnel Management, which 
maintains a database, and he asked them to find 
one. That's how I was selected. (417-427) 
That's what I wanted to say. I'm like, "If I 
would have been a white male walking up to 
your office door in a suit you would not even 
have said that." He kept eating," I don't have 
an appointment with you." I said, "Yes you 
do." I always have opportunities to practice my 
emotional intelligence. I'm always given 
opportunities to do that. (893-901) 
I enjoy it. This might be kind of selfish but it's 
just funny, when I meet people I tell them what 
I do and you still get that, "You're a what?" 
(1443-1447) 
I think not being ashamed of being a black 
woman. (1487-1488) 
I know that the gentleman at the [government 
agency] back in the late '80s went to the Office 
of Personnel Management asking for African 
American female engineers. I attribute that 
specifically to being an African American 
because he wanted a minority female engineer. 
If I wasn't that specific what he wanted I would 
not have been enabled ... I probably would have 
gotten through the other process, (1522-1533) 
I think that was an advantage to a process to 
meet the requirements. Because, otherwise this 
turns into environmental justice issues also, 
back with the issues like with BP down in Texas. 
I think being sensitive to understanding 
minority cultures and that white folks, and 
others, they don't really understand that. 
(1610-1618) 
? Woman identity The teacher, one of their engineering teachers, 
was like, "I don't think women should be an 
engineer and I'm going to do everything I can 
to get you out of these classes." (154-158) 
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All four officers in the student council were 
females. We didn't feel any discrimination or 
anything. Just the physical structure, you could 
tell in the female's bathroom that at one time 
there were urinals there. (271-276) 
I never felt any animosity or any prejudice or 
any gender bias at [HBCU], I can honestly say 
that. I know that is not the case for people who 
went to some other schools. (281-285) I can 
honestly say, no gender bias in undergrad at 
[HBCU]. (292-293) 
That was interesting because [New England] 
having issues with race. I remember the first 
week there were three female engineers, two 
Caucasian and myself. We sat at long tables and 
the guy walked around and he looked to one side 
and he saw one female and he looked to the 
other side and actually I remember the names 
[?????????? names] and myself. 
He just looked. He says, "This is disgusting. 
You women are taking men's jobs and you just 
need to be home. This is unbelievable." (308-
321) 
After having the professor in undergrad that 
thought that women shouldn't be in 
engineering I just kind of like ignored it. There 
was another gentleman who sat in that same 
area and he just used a couple expletive 
deletives [sic] and told him to get away and he 
was such ignorance. This gentleman actually 
had two daughters (323-332) 
I wanted to go to the construction site but 
[company name 1], they were a little hesitant 
about sending women in. Even when I started 
for [company name 2], they put me through a 
series of questions. I think it wasn't actually 
gender biased but I think the fact of the matter is 
that, just like putting women on submarines, 
there needs to be a feeling that they'll be okay. 
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More so probably just from safety issues 
because accidents do happen. (496-508) 
My problem when I became the first line 
supervisor was men of East Indian descent, 
who have very strong caste systems. Women 
are not respected in some of the caste systems. 
When I was threatened with some of them, if I 
didn't do certain things, or if I didn't approve 
certain requests, they would go above my head. 
(1274-1282) 
? Managing others perceptions As my parents would say, "You educated 
another one." (1114-1115) 
I remember people saying to me, "Do you 
really have a degree in engineering, it's not 
engineering technology. (1314-1317) 
"You mean Harvard?" I said, "No, H-O-W." 
They're looking at me like, "Oh wow, she 
speaks well." ??????????????????????????????????
It just never ceases to amaze me. People think 
that I got certain advantages through 
affirmative action. I said, "Well no, that wasn't 
the case." (1479-1486) 




Theme (3-4) Complexities and Benefits of Workplace Relationships 
Savannah from the very beginning talked about the importance of relationships to her 
personally and professionally. When asked what was important to her, she explicitly 
???????????????????????????????????????????? ??????????????????????????????????????? ????
she described her experiences in engineering (both undergraduate and career) she 
highlighted the important role that relationships played in her remaining engaged in 
engineering. She also explored the complexities associated with personal work 
relationships. She very much valued the people in her life including mentors, champions, 
co-workers, and peers. She even managed to find value in the more difficult people that 
she has had to engage with.  
 
Sub-themes (2-5) Quote 
? Perceived importance of relationships 
to success in engineering 





I noticed that I was getting better reception. It 
was easier for me to work with people because 
I didn't go in and act like I knew more than 
them. I would stand around and talk with them. 
Sometimes I would even have lunch with them 
because it was interesting listening to their 
experiences. That's one lesson I even taught to 
other young engineers, female, anybody. Just 
because you have an engineering degree 
doesn't mean that you know more than 
everybody. I think it's important to learn to 
develop certain relationships and talk to certain 
people in certain ways. That's what's helped 
me, I think, throughout my career. (386-403) 
I have a lot of mentors; I have a lot of 
champions. That's what I found out that's 
helped me deal with some of these biases that 
some people just have and they're not going to 
get rid of. I have some people that I can speak 
to as comfortably as I'm speaking to you about 
race relationships. 
 
That's why I have relationships with some, 
because I knew them before I got to the 
[government agency]. I knew them from 
[HBCU]. (1067-1070) 
 
"You educated another one." I still have some 
relationships with people but some of them I 
have to be careful with, like that one I 
mentioned to you that's giving me some 
problems because she feels she hasn't gotten 
things that she deserves (1118-1121) 
 
The boss that I have now, many years ago he 
offered me a rotation which eventually became 
to be a permanent position. My boss now, I 
know he's very outspoken. That's one of the 
reasons he has problems sometimes. He was just 
in a meeting a couple weeks ago calling 
????????????????????????????????????????????????
He grew up in [Midwest]. He was on travel one 
time with an African American attorney. They 
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were going through some hearings for a plant 
and their hotel receptionist said, "We can 
check you in but we can't check your colleague 
in because we don't rent to African 
Americans." He said, "Well then you won't 
check me in either because you won't be 
getting my money. I'm not staying here either," 
and turned around and walked out. That's his 
character. He's very conscious of the racism 
and he just doesn't tolerate it. (1143-1167) 
We have a very good relationship. I've known 
him most of my career. This is my third time 
working for him, actually. (1169-1172) 
The one supervisor, and it wasn't how he 
treated me, he just treated everyone. He was 
very rude (1185-1187) 
I've had a few of those. Some of the issues with 
the instructors at the training center down in 
[the south], that I told you about, who were 
grading differently for me versus some of my 
?????????????????????????? ???????????????????
actually my supervisor but they did have an 
impact on my career because the grades from 
those exams impacted other positions, (1203-
1212) 
 
? Perceived benefits of relationship 
????????????????????????? 
I think I have very good work relationships. 
Over the years I've learned that I have to 
develop effective work relationships, even with 
people, these backstabbing, conniving type 
people. Yeah, I've realized that ... I was reading 
this one book; it was either from Harvard 
Business School or ... You were talking about 
the different types of people. I'm understanding 
now that those type of people are good for 
cleaning up an organization, getting rid of 
dead wood. I've learned to develop a working 
relationship with people that I don't, I'll say, 
??????????????????????????????????????????????
trust with anything. 
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I do see the positive of their characters and 
????????????????????????????????????. (808-
837) 
They're white males in senior positions that I 
can speak to just as I would speak to a family 
member about it. (870-881) 
That's when I first understood the importance 
of developing relationships with mentors and 
people who look different than me. (946-950) 
 I realized that I had to develop some 
relationships with people that didn't look like 
me. It's been a help because they can let you 
know the other whites who don't. (986-990) 
I told him, I said, "Well one of the guys that we 
work with who worked at the nuclear plant in 
[another country], he said that he thought that 
slavery should be reinstituted in the United 
States because then so many blacks wouldn't 
be on welfare." 
[55:59] He choked on his coffee. He was just 
so appalled. He said, "A white person said 
that?" I said, "Yes, this particular person said 
that he thought slavery was a good thing 
because so many blacks are on welfare and 
were homeless and uneducated and all that." It 
was just his natural reaction to that statement. 
I was like, "Boy." (1018-1035) 
 
? Complexities of workplace personal 
relationships 
I have found, I learned the hard way, that once 
you get to a certain level you have to change 
your relationship with some people who are 
your friends if you end up managing them. I 
had a ... she's still a friend but the relationship 
turned around a little bit because she has 
perceived that I've done some things differently. 
I can't favor her in light of all the other people I 
have reporting to me. (808-837) 
 
That's been the hardest part, having friends 
who were your peers, personal friends, who 
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Theme (3-4) Adaptation as a mechanism for prolonged engagement 
Overarching thoughts 
 
Sub-themes (2-5) Quote 
? Perceived benefits of being meek There were also people who had issues with women 
and people who had issues with minorities. Then, 
because I was an engineer and I was overseeing a 
lot of work that was done by people who are some 
of the welders, here I was, 25, 26, overseeing work 
from people who had been welding longer than I 
was old. I had to realize that there's certain 
behaviors that I had to develop. When I'm 
interacting with these type of people I can't go in 
there like I know everything, because I don't. It's 
impossible. 
[25:54] They've been welding longer than I am old. 
Just because I have an engineering degree doesn't 
mean that I know more than them. (349-364) 
 
I realized there's certain ways I had to interact with 
certain people. I could never go in certain 
situations thinking that I know more than them. I 
found out that that was something that helped me 
because I noticed some of the other engineers in 
the construction site, they were the ones getting ... 
They used to take the little cone type of cups that 
you get from a water cooler on the side. They 
would duct tape the bottom of it and they would 
drop it on the hardhat as you were walking by so 
you were walking around the plant with this little 
cone on top of your head. (367-382) 
That construction site is just very different. My 
parents came to visit the site. My mother had to 
make my father go to the car because he would 
walk around the site and he'd see these gang boxes 
and the pictures some of these guys had. They have 
gang boxes that make Playboy look like a Bible. 
My father was, "You see this stuff every day?" My 
mother was just like, "Go to the car." He was just 
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so appalled that I was exposed to this. I said, "Dad, 
this is what happens at construction sites. These 
are construction workers."(565-579) 
I think having a good understanding of the 
environment to go into, and knowing that, just 
because you enter that environment, the whole 
environment, the whole workplaces, are going to 
change. You need to understand and know how to 
deal with different types of environments. (599-
606) 
Yes, from a child my parents used to say, "That 
mouth's going to keep you in trouble." As I've 
gotten older I understand the importance of being 
tactful when having difficult conversations. 
Especially dealing with performance issues in the 
workplace. You have to learn how to present 
difficult information. I'm learning. I've gotten 
much, much better. (613-622) 
 
? Adopting deimatic (deimatic 
behavior is designed to 
intimidate predators and 
dissuade them from attacking) 
behavior to combat intimidation 
They were. The construction site was ... it was a 
construction site so the language, the behavior is 
very open. There's never any political correctness. 
They speak their minds. I just remember the first 
time one of the managers from [company name 2] 
headquarters in [PA] came to the site. He was 
walking inside the reactor building, which was being 
constructed. He said, "Boy, that's a really high ass 
????????????????????to get my point across and 
sometimes I would say things just to let them know 
don't try to intimidate me. When he realized it was 
me he was like, "Wow, I don't have to worry about 
you anymore." I said, "I'm handling myself."  
(547-565) 
I was like, "Okay, go ahead." I couldn't let them 
intimidate me just because their cultural values 
were different than the norm. They usually were 
calibrated quickly, that we're not in India, this is 
not a caste system. You have a female boss so you 





Theme (3-4) Empowered through service 
Overarching thoughts 
 
Sub-themes (2-5) Quote 
? Obligated to change the landscape 
through recruitment efforts 
I remember being floored because I said, 
"You could have got the bus or the subway 
down to [HBCU] and got ... (428-431) 
One of the white males is on rotation so I 
arranged to have an African American 
female backfill for him. (776-778) 
I do actually have some white friends. It's 
interesting that when I got to the 
[government agency] and I realized that I 
was the only one I went back to my friends 
at [HBCU] and actually some of them did 
come to work at the [government agency]. 
(1059-1065) 
"I have to get some more people in because 
I can't keep being the only one."(1336-1339) 
? Feels responsible for being a role 
model to other Black women engineers 
The topic that you're doing your research 
on, because actually I am either two or five 
years shy of retirement and I want to get my 
teaching certification before I retire because 
I want to teach, maybe throughout the course 
of this interview you can give me some insight 
because you had mentioned. What I want to 
do is teach science or math in the secondary. 
I'm kind of torn between either middle 
school or high school. That's something that 
I'm focused on. When I go into meetings ... I 
thought after working over 30 years I'd walk 
into a room and see more people that look 
like me and I still don't. (6-24) 
It was just my natural inkling to help with 
the recruiting and help with mentoring so I 
was getting awards for helping the small 
businesses and civil rights and being the 
woman of the year award or being 
recognized by The American Society of 
Mechanical Engineers. I couldn't, for the 
life of me, understand why, in 1987 and the 
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late '80s they had no African American 
female engineers. (1318-1328) 
Yeah. It's always positive recognition, that I 
appreciate. It's been good because I do try to 
mentor. I guess one recognition is that a lot 
of people ask me to mentor, recommend. 
Actually I've had to start identifying other 
people to mentor because I can't mentor 
everybody. That's a recognition that I 
appreciate but I'm going to have to start 
giving it to others, identifying others who can 
be good mentors. (1381-1391) 
I do, I do. I feel that I've made some 
changes. Some of the things that I've worked 
on over the years, they're still working, they 
haven't fallen apart. Like I said, I've been a 
good role model. I meet some of the students 
that I've mentored over the years at [HBCU] 
because I'm on LinkedIn. Some of the students 
that I'm looking at, I'm like, "Who is this? Oh 
yeah, I remember, I mentored them or worked 
with them." Yeah, I feel I've been successful, 
professionally, technically, and just socially, 
in terms of interacting with engineers 
outside of the workplace and some 
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